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' E K E 2 A&^tfE 4 Mjlfc^Stigc^n- KtS? 7 U*?- KBE«^&, 8E1, 

e 2 Afc^tf e 4 wmae^^woaffi^tf^f s 2 9 3mm&%<D'*'y*-vy?mm 
^t'feot, ise 2 ASiwae^fiw*^- Kts? * 1^*^ KBEgut* a -<< y^^yf 

tfy^^JVJPt-jt-id^StfnS-D-^^U'V^AMP (c AMP) fSggjg ( c R 

e) e-&tt»y<»tc«fc 9Hffi$ns iB$i»tt7*a ; &--»-fc«flBi3 i.«^-ejg|g?n, 
ei, e 2 Afe«ttf e 4mmmfc?mwzkMLfcmwiz-7T/ Jisz^t $-<Dmm 
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(57) i&mwmvmwi 
im&m i ] 

El, E 2 Afccfcl/E 4 WWitfi^ Kt5? f Kffi*«J*:£*, IS E K 

e 2 Afccfco'E 4 wjwae^tswoaffi^fliai-rs 2 9 3*Bflas*©^y stymie 

q ^ — ft - , fl-^yfctfy^g^E— ft-, a -3tKhDlf>/nt-^-, -> h ft q 
AC^at-j'-, h ft PAC^*^ft--tf 7a- -v h 1 V^P^-ft-fccE 

tf^;UA J>^P^-»-»5gtfnS-»^ ft U y ft A M P ( c AMP) fSgglR (C R 

e) >/< <r tc & 9 mw*ft& &&&7v*-?-ti&t£L? n> 

2] 

E 1 , E 2 A*5«fctfE 4ffi»affi^«l«*3- K-TS? ft KE 1 , 

E 2 A*5«fctfE 4 ffl»HB7««Otffi««*t8 2 9 3 fflllfiS*©^ ft"- S> > ft**fflfj§ 
Iffeot, IS E 2 AajHafi^mWfcEE 4«UWae ; F1H««:3-K-#-*5»f l/*^K 
gB $ij 14 a-^mv^P^-ft-, fl-^fckf^T'q^-ft-, a-rf-j-Fhqtfy 
^p^-j?-, ->^nAC/at-^-> h ftPA C * 5- g - -glfi £ ft -fr 7 J 

amp) ^^^^ (cre) <s^tt»>/<»K«fc Qamgns gs^tt^a^-^-fcg^ 

L 9 S«JBTJI*a«n, El, E 2 AfeitfE 4lB»l»fi5?iHi**fc«ILfcfi«*.77V 
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£^;UX^£-<Dif$I£fflS!jLL'X*a--r-5, ±IE ^ "J *r - 'J > ^fUM% „ 

46<Dg®£ffi 5, U h a ?^f;l/X^* ^ * £ - fcHBIfif "P^ 

frft 5 flXfy^t'R&l'fZftt, AogftS'J^yl'XffiiA'f <gil Sft^J: 3 ft 

e^F}fe*oailtia6^-3TO«t>fiSft^r -v ilfi? feM<Dfrtb<D V ha 1 ) 

^;UX^* *-0£Bft*Jj£tt, iH^afi^&A^fcJctflfflJiSy/ 5^D N Art^O 

;I/X^* ^ — tcMItt LTSSt 5c "fftfc-S, 3E#a*fflli$£JEIt»A-f £fi£7U#U h- 20 

k^ry^^wtt, <t •> ;i/ ^ 7 * > t uTwa*nT*fct.©T»f3, cue 

-Tfe^O/ci60in vivoilG^jMiitfk^^fc^-rSfe^ 1 OOftf«*lftt § [Graha 

n & Prevec, rfejffiStttlSllIfctt-f * frfc ft 7 7n -?-J Ellis (fl) , Butterworth-Hein 

emann, Boston, HA, p363~390 (1992) RosenfoldS , Science 252; 431-434 (1991) , R 

osenfelde>, Cell 68; 143-155 (1992) , <fc tfRagot h , Nature 361 ; 647-650 (1993) 

] o *B»*7r>'7-r/l/X*MaW»i:?i^ftiBe?aS3i'<»^-KLTi/^«rftti, £«! 

(CS^W^ tltc [Berkner, B iotechniques 6; 616-629 (1988) $3 <fc Zf Kozarsky & Wilson 

, Curr. Opin. Genet. Dev. 3; 499-503 ( 1993) ] » ffi^-lCmot, ffl & * 7 t / *7 << >l 30 

x^^atcfigss-arsisif a c fctf-es, corf / 9^;i/xa-, m vivo?j£ieft#s 
y / i*ttjt«w$»t*fp-p#, *^ft 0 * t d n a » Atwia-r s c s. 

7H. 3 0~9. 24»6«E1 afiitfE 1 b®i$£^t?, E 1 fc^-RfflW) tCfctt 
6^&£WLT^& 0 h7^X-;-^i:i^Oli, tf-OI/X^ * — <fc oT»tf tu 
±iB!fi*K:JBII*A*nsj|«*fc«$1-*tt (Jl-Htt) <0 ifi ? T* & 3 <, *>Ol/XE lffi 
«cO^^«, ffl&?t7-r y 7 W /l/XfcSHfc: fcoTfcEff**) , bfrfc tifc 
ttlWKfflflSOtf ■P«Jfttt'>'«';UXtt^**4"i"* c i: 0) T* t ft ^ & OK f 3 [Berkner, Bio 40 
techniques 61 616-629 (1988) ] . E 1 ft£7 9 / 7 -f ;l/X££j£-f 2>fi673 »4, 2 9 3 

(i, E 1 ft* -C /U X ft T' ft $0 LT^S E 1 IH $ ffl £ ? jS t!3 * «{8 f 5 7 -r 7 >U X <D 
E 1 jSgfc^fff 5 [Graham^, J. Gen Virol, 36; 59-72; ( 1977) ] „ LfrLft#?>, 

■f Se:4:k:B8LTJa<«raB*ifcii>T*T^a. «ifi©V> < OfrOWSttix E lft&7r/ 
^-T ;bX*^^tcjfi^^fllT'ftV C tZTjkLfc [Rich, Hum. Gene. Ther. 4; 461-476 (1 
993) t5<fctfEngelhardte> , Nature Genet, 4; 27-34 (1993) ] . -flSftft 3 O <D frj $J & 

SS^BlS (m.o.i£B&-f 3) T'<Q7 -r / 9 'f /l/X^£ <fc £ in vivofc <fc t>* in vitro<D 50 
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gUC«fcS«««lfifctt***BIISI»*tttf fcfc&Sftfc [ (Kay. Cell Biochem. 17E; 207 

(1993) ] o m2\c ^v2y$y^tmz^ts7'rsV'{>\<zmmmfc : ?i& ! M)icfttz> 

^**-*SXnfc!«»ll§*«>Jttl£ttl£:«F*J:tf««*a*iEc-r [Ya 
ng£, Proc. Natl. Acad. Sci. USA91 ; 4407-4411 (1994) ] „ S&tC ?§ ± ft & JS g 

;UX^^ ^-^S-^L/c^Oite^fgHU^^OfgT^yf C * [Mlttalfc. Virus Re 
s. 281 67-90 (1993) ] . 

;:ftp>©|8IS£# *5 fc, Sftlfif^yVXHKf? >/<*K*»at 5 "Wrt/XWlia, ft 
ilffllia»*tt^*OffiTfeJ:tf«±ftffi*S*OfiTOMii**a«>5fe«i>K:fi, Hlc7r 10 
J V J JlX^? # — ©gatHcfcttSgMtf&gi: JtlS. EngelhardtSli, R3fi, in vit 
ro-pOlNfflFSWiifiTWWjie^SWSfES-r* C fcOTffft^E 1 ft&ffl$ A 7 r / •> 
-Ol/X"^*-£>E 2A3-K«nftDN A «£tt * >>< * H (D B P) « rt T? » S !R 
fStt (t s) ^mzmmLfco [Engelhardte> . Proc. Natl. Acad. Sci. USA91 : 6196-6 
200 (1994) ] . £ <D^t> f-K cfc S«iSft*S*t/til1*lOflTM»C*5t^T» JftfflttJC»Oi* 
'>fccfctf h 7 >X v?- V^SOJifiA^a * ftfc (Engelhart£ , 1994) „ LfrL&tfP> 

, t sDBP^sii, in vivo-e^ife^sttae^aft^^us-e * c ttf-et 1\ tfc 

ii,T, 06 Wfflfis^SfcTS C fcffT* in vivoTSSifefcBfeJIHae? 

ftm*T&Vit &1t»bK.7 7 s / V 4 frX E 1 $-<D$> [cm 2 C0g(?E^^^#Af % 

«fc5 *Hft58WWii#tf£fii:£ft4o E 1 fcitf E 4 JE£ ; ?fR*©fc5lsfc«fc DtlJHK 20 
81tttc2ftfc!?f 2 (43<J:tfa§3) t^«MS5x.7ry ^-r;l/XO«*teJ*ffl-p*SSr«4 

fattX<Dm$>mW.ft*><DX*lb%o * RUB fit©* o ^r-^>y«IB**i«trflSSi: 

(e»j^{S7-r/ ^-ryi/x^ ? 2- $ fett a a vmm^ z ^Sits. 
%w©«g 

5 0 ii^lCfc^Ttti:©''***-^:, E 3»]WiefIiA^*LT^Tt<tV\ <fc 0 ^ 
c ©ffl$x. ;l/ X ^ ^ E 1 £ fcfi E 4 ©vfft^fB^rtK^AS 

tifch7>x->'->, i x « /i - **7 h ■> ^- fifi? ^ t i 1 5 „ EfcftSWfcio 
©Dlfiffililf (cfc^Tli, fflBSx. 7fV ^i" ;l/X«:> E l E 4 ffitt (S £ 

0E3Hig)c) KH*«l*>Sil&*ffliae : F«:^^LT^T«t < , C (D^^fflitfi^ «. 

€ £ ffl us © «f -e » st J; / s tz a e ¥ £ ft * o 

#fgH£©k 5 1 0©g Wtt, EK E 4 fe «fc tf « £ IC J: 0 E 3ffll|A^^LtV^^Itt 40 
7f/!7'f;^OEl 1 E4 fLTiSlC it)E3 ©afi^M^tOllftE^ffiffl b , < L 
T, El, E 4 J fLT»^KJ:0 E 3©DNAl»«* ? ^«bte±jffiO»2l6fJOffl«A7 
fy ^^;i/X^^^-o^4^W^t1-^gf^^^-y'5r-v ; >^'iBaflS^ ; S:ffi^-rSi: i: (c 
J5 0 fc hfl&^S*fflSS^P>^a»^ftS»S LW^-y f T-'JyfmU% ( 2 9 3MS) ft 
, *©yy ArtfcfflJ&SftfcT'-ry' ElfiitfE4 atfi^fBtffc^-f S. tfS- 

<0-H)5Si^^tCte^T(i, fr-S^^aiJISJSli, 2 9 3 - E 4 i: L T H 

££ftT:fc*K 7 #"^7. b&ftUcm^Z American Type Culture Collection (ATCC) . 12 
301 Parklawn Drive, Rockville, Harylandtc 1 9 9 4 ¥ 8 3 0 HfflJT'f KStl, % 
£ T* ATCC#CRL1 171 1 1 ^ ? W?;§ttTl^. 

*»W©fc o 1 O<0@ Wtt, El, E 4 *5«fctfif£eJ: t) E 3 ©IBWtffc* Lfcfc»tt7 50 
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7-V E 1 , E 4 &£Zfi%€>lC& 0 E 3 ©Mfii 1 «B « © « fil * « tt ^ < l> T 

El, E 4 fc.fctf'i^fi: <fc r> E 3 £> D N AJUHtfJciLftliJOS 2 tttttOfflft* 7f 7 
^-ryl/X"?^ *-©«**HTI6k:-r *«r«ft^-yy-s; >y«B3R 4 C £ fc & £ 
o t HI&»Wtieifi3&'6»K#*nfc»S LWW -5r-S?>^«8Jfi* ( 2 9 38BB&&) tt, 2 
9 3 ArtfclH&Snfc A d 5 E 4 it fig "F © « /h & S O RF 6f«fe<ty7fy 

T* 293-ORF6i: LT|S|5££n, 7^X h g^tCg-^TAmerican Type Culture 
Collection (ATCC) , 12301 Parklawn Drive, Rockville, Maryland^ 1 9 9 5 *1 0£ 
2 5 B#lK'lfffi*n, ^ d TATCC# CRL 1 1990 £ ^ ? f St-* T l/> -§> , 

*%^(Dt7 lOClWtt, El, E 2 A:6*tf«£fc ± •) E 3«tttffcfcLT^6fcji 10 
ttrfy^il/XOEl, E 2Af Ltt^taDE 3 © ifi£ <D'afl6*fflJS U, 

< LT, El, E 2 A*LT«^fc«fc9 E 3©DN A««tffc«Lfc±a©SB2lftrc<Z>ffl 

c tic&z>o t hj&wmmffefrZMmzntcWZL^^'y sr-^y vrnMik (29 3iniB 

JS) (i, 2 9 3 fflBSy / AF»ifc:fii&$nfc7 7V f'OI/X E l6itfE2Aie?I«* 

*HBflcr)t 3 l o©g W«, El, E 2 A, E 4 Jg£lc J: »> E 3 fBWtffc* LT^ 

S):ie7T/ l 7l';l'XOE 1> E 2 A, E4*LTi6KJ:!)E30lfi?S*Oii 
^liL, fr<lt, El, E 2 A , E 4f Lt^^lcJ;t3 E 3©DN AiSA^ILf; 
±3fi©»2feJ:tf»3lftft©fi»it7r/''>'r;UX^**-Oji«E*BIttte-r4«faft^ 20 

y-~>*> ^ffllS??"- ( 2 9 3«Hfla&) (4, 2 9 3ilfiy/irtlcIjiSnft7f>">Y^7 

ei, e 2 a fcj:tfE 4 ae? ffi«*^*r-r*. 

i^oiwi±, 293 ifflflartic e 4 iS^WAtscicf ffl^n^r^x = 

b'ZmmtZCtlC&Zo ^©ffflST^X = E4^Dt-j'-* l X!llU*feo- 
-OUtfy, 0 -^ try, a-ntKhD7-f>, h £ n A C , r- £ n A C * 4- 
S/^ — HftB^ft MV) fe«fct>*y;l/Arr>t^-3fc«t-5*C R ESS£tt£>^ 

-Y;UX, fcitfp 1 K6. 1MIP (a) - E 4 tLTPS?n7^^X h £ 

T 1 994*8/330 ft It T* ATCCtC $st £ tl , ^ C T'ATCC#75879i: l^^S^SltfcV) 

X7;l/77 (a) --T>tey/at-3!-5:tA,T*S% 0 

*fgBfl(DMfCt9lO(DgWa, 293 SHUSrt fcH/J^M E 4igfl^, D*-^ 
>>;-r-r U-A (ORF6) fl*4*XtS^7^5 K4»ttt«Ctta5S, 

MB^7^5Ktt. E 4 7*o*-*-fffcdn L, Lfrfc a --f>h tT>, 0 - >f > k If V 
, a-3tFhD7^>, VF^pAC, •> h * a A C * * (-9-7*3.- y 

r- IV) S/t"4i*7l/3*J>fcV^-3fe±"3*C R E *S£tt* J: o TBI HlStl SIB 

mm #*;b-e>jie? 7° □ * - -essi * nfc e 4if5'ffi«o7'f/f'f;uo r f 

6 BrK-*^A,T*fi)c4o 0 R F iH5"FW"t tt, lac^XS KflfflC R EB^ot- ■»- 40 
t«(l6L "5 ■5tt«-r?3S<S*nTl/''So Wjeo^SHRflUcfel/^Ttt, 7* 5 X 5 F fi , 7f7 

7 1" ;l/ X 0 R F 6 »f Jt £ , pIK6. 1MI P (a) -O R F 6 i: LtiSJtl, 7 
2"-?X F**"JH:St3 1 9 9 5 *1 0E25 BttttT'ATCCfC^KSn, * C f ATCC# 97325 1 
^ 9 uf "cV7 X a yHkr;/7 , a ; e-#-£^A,T-f££ 0 

* ("8 HI ©EH" t? 1 OOlWli, 293 WartC7f7 l )^;l'X D N A ^£14 2 
(DBP) 43-Kt%7f;'7^;l/X5 E 2 Algf 4#AtS7 , 7X; K4i«t5 
CfcK&So *fflB7°7 X 5 Fli, E 2 A^Dt-J-i^jllL, L t a - > k tf > , 
/3--r>Hlfy, a-a'tFFD70, h * n A C , -> hi'DACt + >'^--b*la 
& (-9- 7a- y h IV) Sfttt ""^jiii^i^^fti'ftCR E SS^tt * ft lc <k o T 

H«Sft*tffllBK**;U*>"fl fa? ^Pt-J-THSftftTf-/ 7-T";l/XE2Ajt<5 50 
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?Ia^t^t*)S§o E 2 Afflfc^$T>W4, iao^7X$FrtOCREB^Dt-J- 

>)^;1/X E 2 Alfi76itf, p I K 6 . 1MIP (a) -E2A£LT|5|/££ft, 7^ 
^Xh*l!)lLl^f 1 995^1 0 £ 2 5 B WtfPATCC IC £ ft * C T' ATCC# 97324 

*5IBfl(OS(C t, -5 1 O(0@6*H±> in v i vofc J: tt* ex vivoilfE^te^^/c 46© h 7 

y*a»-r*»±iB-PB36Sftfeffl2Sfctt»3ift«©ffl**ii'>-r;ux^i'*-"r«?L 

0 114, JfilTOHJStffl 1 Ki2aUftlt)Op I K 6. l M 1 P (a) - E 4 ZfyX = F© 10 

m 2 14, t©h SB iKE5zEbfcaiDOADv-is-ga 1^7^$ Foams***,, 

B3 (A) - (E) li. WTOHaHM3"PEiffiSft«a90 2 9 3 -E 4 ffl IB £ Q 0U ^ & 
.fctftflf >#DfT*4. (A) |A?nftMI P (a ) - E 4 0fflK>< * - >** tf iJ-tf 

^ a - -fVk -To et6*<0'<-fi E 4ffii§K©±ft£3tfc>-f„ 

v£;W>fcl£:/:/n-:/«, HffitfiJ 1 -efEaSSftf^S 2 8 3 bp© PCRHffeS. 
E 4 ^ > D-7(4SinaIH»T>T' (m.u. 9 2 ~ 9 8 . 4 ) T'&6 0 VJ IS & X ffi (ft (4 , J-XT©£ 9 
icBSfB^ftS : H(4HlndIII?r^L : S(4SfiI**L : N{4NcoI«r^-To (B) DNAJ4H 
indIIIfc£Q"SfiI-C*$Ht:2ft, E4 7n-7E/Wr i J'J'Fi6)fiShft, (O D N A (4 20 
NcoI-PiHffcStU E 4 !7° a — 7 IC / W 7 l) V F fl£ Jr£ £ ft fc o (D) E 4 7" n - 714 , Hind 
iiU3«fctfSfiii8fl:7ny h fr5*JSf8ieft, D N A t4 -i* > fci ify/nt-j-Zu-y 
■PBfi^n-^aHESftfeo ( E ) ^ > b e>:/a-7t4HindIIIfc<fc tfSfiI$Hfc:7"o >y 
F £8fe^i5tt£ft, D N A 14 , m.u. 7. 7~m.u.l7. 1 0D Hindi 1 1 Elfrt'feSE 1 
7 a - 7 T* PUS 7 a - S ft fc . 

14 a - j (4, uTvmmm 1 oTEasSftsao, c amp <D#SET$fct4*ffiTT?<o 

Wl 6 2 , 293fc£tf293-E4 MMJk \c Mt 5 H5dl 1014Q8I|£&1£3I!|£ * ¥ Jl 
TfcSo li293*ffllfif4><*;I/A-Drtli:3lfcSftTV'>a: 2 9 3-E 4 »IIBt4'<*>U E 
-Gtgt)?n. Wl 6 2 fflflgte^^UH - J fifcgfr^ftTl^-S,, ig&LT^&^lfflflS 
te^iJwU A , E & ^tfHCDfp-tCTj^ftTl^So c A M P ©lifaft t T*H5dll014O!SS(i*S 30 

fclfflflStt, C, F fc I (c^£ft, 1 mM© c A M P gsinfcft* 5 H5dll014©Jg& 

^SttfcfflflSfi, ^*;l/D, Gfcd;t>* J tc^$ftTi/>5o /<*;l/B«, Mi&.&%kis & if l 
oiMCc A M P »AU*#3 2 9 3 *fflfla£Sfc>-f „ 

EI5f4, WTOHSfit«5TfiB>S i r*jit)OfilftA , >-1'^^A d 5 /A E 1 ( )S - g a 1 ) 
AE4fc<£t>*Ad5/AEa ( 0 - g a 1 ) A E 3 0i»6J;tfil*«tiLT^8. 
EI 6 14, JMTOHSfiW 5 TieiEf 5il 0 Offlifc* tf'T /l/X©*JIBIPJlS##r*0>]* , f *. 

Ei7i4, iHSiArT/f-Y^x^^^-^ojBSftsattfeH e i aaiflartoiE^swoy 

-If >»«T%at>-r. £RNA14, &%&4* 2 4 fc £ 1/ 4 8 R#H8 T^KI S ft fc„ 
A tt, 32 P t»««#WSft/t /S - g a 1 DN A^o-^lcWtSA^^^y F fl? J« «fc o 
TIPI^Sftfce^&toTfcSo '<*d/Bfct, A d 5 E 4 7 □ - 7 T' 7 y -y FJBJ*Sft 40 
fc T? $> § o * ;V C J4 , A d 5 L 3 ffiH D N A 7 n - 7 IC J* L / W 7 'J v F fiS 

S-frSC £ e«fcoTttm*ftfcK?MI ! ft"P» ; B. /<*;1/Df4, J»Mtt«Hfttt*ft;fc L 5 
nliglc P C R l»T'/a-7SI?nf:g?Stt'£§o 

HI 8 14, J-XT©flS£0J 1 5 TlB5BSft:fe»?> © R T - P C RlftCKUf i^f AT'Sfi 

EI 9 t4, L 3 a»(E3fJl? 'J ;* 5--t?aaiE£ (RT-PCR) I»0*1f y h#ftt 

gfct. + R TEfSil^A^OR T£*&7jtfn-;*y/l/fcfrtt» 7- n >M lc & L , 
&KL3RT-PC RS»©rt»E?IJKWL/N-rr 'J y FJBJS* S, *4S«Mftf ttSftfc 

0 1 0 (4, J-XT©SJ5S0<J 1 8 tcfEiE£ ftfcii DWOR F-6 E 4 F<Dli%iS 50 
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011 (A) {i, plK6. IMI P (a) - 0RF6/7X5 K©«tt«IMIB'<*- > 

T'&% 0 ^5X;FplK6. 1MIP (a) -OR F 6ii< 7. a 4 y \L\*y u *z 

-$-<DfflWTlc&&?'( llX? / l±<D£i%frt> 1 8 7 6- 2 7 5 6 07^*^ KEPI 

fr<b<D7 7 S V -J frX 5 E 4-ORF6 3-t^^"E?IC9 1 0 bp<D PCRlS?:t* 

-BOR F 63-f-f >yffi^^*t>-r o ORF6^n-^liPCRiftt*4. *JB» 

iggp J: -5 BUSIES tlS ; H ti Hind HIT* & K> ! X fi XmnI T* $> <§> „ 0 11 ( B ) (i 

» ORF6^D-^?«IStlft2 9 3 - ORF 6 tUf > 7 a <y b*%t>t (T 

„ (Hi U7a h (4, m.u. 7 . 7~m.u.l7. 1 <DH i nd 1 1 1 E$rtt T* & Z> E 1 ^ D - 10 

11 2ti> p I K6. IMI P (a) - E2A^7X? KOi»*iSLTI<>S. 

0 1 3 14, 'J'f/^HR N Aafi^ffiiSfctE^-rS D N A BBPJ £^€? 77 X 2 KO«» 

mfivmmffi&k&TTy mfr*** t>-\cttmt <t ? te»«-*n/t 1 

00«iBSt4, 7-ry^-C;bX^^^-rtfC®2 Ojfc^iie^ffiJSfcSle**!! At 5 C 

s. tnftiEi, E2ASfti±E4 <D%f&$zm&'!7 j >isx<Dmm*5.ftt ztmvr 7 

y ^^;l/XttW3tG?®^T'^Ste«!^nfciaBam^itliE^nr £ fc [GrahanP., J. Gen 
Virol. 36; 59-72 (1977) . Weinburg6. Proc. Natl. Acad. Sci. USA 80; 5383-5386 20 
( 1983) £ tf Brought , Virology 190; 624-634 ( 1992) ] „ L L ft £ * <^frft3 

>XfOS 2 C?ft!Mtilftg E 4 ) «fc tf E 1 fcffltt-T fc<fctf u 

<D£?iZ2m (SftttTtnif3lSftll4l) C^^^^StSfflglx^^/l/X^^^ 
-oe»Ofe460/<y -5r-^>yiBBS3fifc t T ft fig * 5 & fi * *f f « C © £ 3 ft*Hlia££ 

5 c i: # T* # 5 o 

TfV tf'OI/ZajHmm* (ER) IgfiKDiW^lCt^ E4f«C^O«S, * -f 

tfc^n, ^^/l/^ifiTojuffitfsfen, «jwsjft8»fcfc^T£± so 

-&/££|5Ig-f 3 C £ ?• £ ft < ft 3, £ ^ -5 C t #fc>fro fc [Sandler?). J. Virol. 63: 
624-630 (1989) , Bridge & Kether, Virology 174; 345-353 (1990) , Rose & Ziff, J 
. Virol. 66; 3110-3117 (1992) , Bridget, Virology 193; 794-801 (1993) fcitfBet 
te>, J. Virol. 67! 591 1-5921 (1993) ] « LfcAbT, M 7 t / •> -T h X 1 * 2 

-**£.©e i fectt>*E 4 5itg ; fiH«©2fi<oBiiSfcj:»), mmmm^nt ^>u^mmmn 

v> 5 ttfcnWftfiJ^fclf «"f 4 C fc ft 5. 

„ E 1 bieflU (4 9 6 R^y^7l) fctStf-3tt6nfctt!»fc*Stta E 4 jlfi^S 
«J [*-7'^ i ;-f-f >^7l/-L (ORF) 6C 2 9 4 R^/^S] <D 1 O ti ffl 8S m 
R N A«H2&*IB*-4-*«fl&*#-fc. *<D*S*, >/^R^ia*«ffiht *fc*& (Brid 

ge & Ketner, 1990) , E 4 ilfS^ Si $ <D ?g SI « ^ffiW K fflflSO^Ett t L T fc 

fc^-rtofc^ssn*. 29 3ijartMDE 4 ae^fHWoWAKW-rsiii***, 

*ftfr-&, *3 Tfttttitf ttte05Ett*«i*4: LTfefc5)bfci:Sbn?>E4jl{5 : ?03i 

m «si*0' tec -r« 2 9 3isflartoE 1 ajie^amo h^yxismtA^ifnTf 

fco *«W!fc::l3VTtt, E4yDt-^-5, lilfiBia*;!/*^*^? ^nt-*-, f 
ftfcl3 C R E&£iit> >^?n (CREB) fc^tftlSftH^iOBSP^ftSlfi^f 50 
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HB5f5o E 4 yp^-^-tcH^SStJSyD^e-^-ti. Kime>©J. Biol. Chem 

.. 268; 15689-15695 (1993) ©if© 1 5 6 9 5 llC$i4S KC'JX hT'^Sn/ia - 
-Ofcfc*>, (0) --T:yfcfc>\ a-JtKhnlf>, i/Yi>uLC^ > V t> □ 

AC**^--tf«£# (-y-ra-y MV) , iOl/rt =f E t ^ ? fc C R E B T>mWHZ 

tifcise? ? 7 = 'J - o^^eatf ns. s?s H/^sssnaucfc^r a, creb vmm 

fcfc* c©l§£\ ^tfx^ >fc fc*y7°n^-£-Sit£© l 6 5ffiSWE?"J*^ 

fl!)B!WKJS»LTJiaJBfi : ?»SOU'<^**i**-&*Clfc3^Ss«nfc [Su & Hsueg. Bi 
ochem. and Biophys. Res. Common, 186, 293-300 (1992) ] „ c AMPJS^®^ (C R 10 

-a, cn6owjwae^*c AMPo«#KSt*i5»tt*fcr3toi:r*c r EH© 

gl^tfiLT^Ii [Jones?>, Genes Dev. 2; 267-281 (1988) ] , El a r-5>Xrgtt 
f t fc <fc £>* c AM Pif&tf, S!iLf;^A-XA^/rLT7fyf 'T;l'X?II)flae?!:WL 
ilFffl^&(?-r C i: (iW6T'fe5 [Leza & Hearing, J. Virol. 63; 3057-3064 (1989) fc 
<fc£>"Lee6.. Mol. Cell. Biol. 9: 4390-4397 (1989) ] „ V 9 X a - -< > fc tf > 7° a ^ - 
£ — T* © E 47"at-£-©Bg&{£, E 4l6?l©c AMPllii^E 1 a h 7 >Xg 

< ltc AMP©RWtt»Kig««nfcaiflisrt'Poii»jflisnfc»'poE 4 ae^asifcfc 20 

^T&fc^T'&So HtKfc, C©fr«ft2 9 3 -E 4/^v5r-^y^M)!a^t4, E 3 H 
$©&&# 7^;l/X©£#Wtl14tclJ*#£&(££ £fr6>> E 1 fccfctfE 4^&fc*n 

* tc cfc ^. . Finer?), 1994fc J; tfFiner P> W094/29438© "f T'lESE £ tl T ^ S If! 3§ W £ 
a - - >^#|fflfc .fctfWatoJlfcffl^T, 11^7^5 KtfHilStiS. ^^^7. = F p 
IK6. 1MMSV-E4 (AE4pro) liplK6. l.MMSVNhe (Finer £W 
094/29438) A^IfJn, MM S V/P^-^-flt^^^ntE 4 7Pt-J-tf 
ffiEL4^<:fc*lit^T7f/!>'f^E 4 «M 1§? <D il: * SB ?'J # tr o 3Katfi#Hffcfc^ 
TJilft©fc©T*&5 ^ n-^v^'Sffi^ffl^T, MMS V/nt-^-lt ±MOC R E 30 

B-eimsnft^Dt-ii-oiotnish*. n^na&mttfcfc^Ttt, 7fv 

■>^;l/Xfl7Dt-i?-4LOE 4 &e?€gl£lcafi£ t 3 3 «<i T* JifS £ tifc 7°n ^ - 2 
-tt, It»SL< «V7Xfr6^»£nfcfc©T'&3»i?LM%©7;U7 7^>fc 

ISfgfc LTS&tl5»SLV^775Kli, p I K 6. 1MIP (b) - E4i* 
fSSn, "7 9*7* h**$J©*Slli:S"3^TATCC, Rockville. MDfC ATCC#75879 t LTfH 
2ftT<^5„ C R E B X'MBZft. 7 7 S V J )l 7. E 4 M&Tffi ft . 0RF6Sfttt7f 
y^il/XE 2 AlfifKWLTaitL^ 5«STi8iftft7*nt-*-49C7'7X 
5Hli, ttiBWKfc LT±$© p I K6. 1 M I P (a) - E 4 7"7X 5 K*ffl ETUIS' 
Jtlfto yat-?-i LCD E 4 fi^te, a - -f V fc fc' > 7° a 2 - fc L 5 S tfffi 
■elfiSftSp I K6. lMIP(a)-ORF6fc«fctfpIK6. 1 M I P ( o ) - E 40 

FJ&flllS-r , E 4 jte^£fc« E 2 Aj1{e?uS^c<DO R F 6 #rK"© P 

CRfitllSLfc. ^ n ; fnATCC# 97325 fc J; D r ATCC# 97324 ^ {.07^ (a) - > fc 

ey[cmmL? sttffi-pjiJigsnfc±iS©o r f 6fc<fct/E 2 a©7^x^ fo»»w» 

ttttO^^SF* 1 , ATCC, Rockville, MDtC^KS lafc. * 58 ffl <t 5 £ » > fc fc* 

y^n^e-^-cOg^stcfcl^TC R E B T-IStR £ tlfc 7 s a £ - © ^ f n £ U 

■e»fti©iss*aja-r*£ -ess. 

ftjS*293-E4 'T-i'y fmU^i. E 4 «*«£ J; 9££ Lfc»TJBHtK»S n, 

11 2 9 3 «J!&fcRli;jBf»*,J:tfii»i8S*SsLfc. C©C tt,tt%t>*>, V7Xa--T> 

fc fc >7°a t-^-©SiJ®TT'©{gU^;l/© E 4 Mfi^fSSitffffifflflS* J£© 50 
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l£$G&ia«£0- tec SfcVfcl^d C tZ%t>? e ISS7f>")l';l'X > H5dll014 (Br 
idgeP), Virology 193; 794-801 ( 1993) ] E 4 icaJEKfcfcfilt U Wl 6 

2 m$>ftT°<Dz>-mmL ? sct*^, 120 2 9 3 - e 4 ^-y S^^lBflSJSOffilif W 

ffittifettaE^ftfcftfcffll/^nfc (Bridge 6 Ketner, 1989) . Wl 6 2*fflfla^ti, 7 f 
/ tf-f/l/X E 4 DNA ti^TJBHteR^nfc^n fflflS^T'S) U, E 4 

9k7T/ *>4i\* x(o mm * mm -r &<> HSdnontf-nuxtt, iKaoiftu^AODN 

iEl LTftW* ^^S^^fiKt « C tfTSfcfrofc [Bridget , (1993) ] . W I 6 

2 ISSrtflSfnft fe OfcEttT **ti5 T'H5dll014'i/'f ;UX£jg£ L /c j| £ 

nfc (WTOHII l l IV, l #fc«fctf 2#*#BB®«: £) . 10 

U C cD^f ;UXtiMfc h7>Xi;->4filfLT^8. *W«*T*Ji r g g S ? X 
ixlf/f / tf^jl/'Xfcitf A A V a'^ftSSCf'f^xoc ££a 5 ff, S 

jaffitiolr-'Tti, ±a©Sf« 2 9 3 - E 4 -5r-^>^tfflfla^tt, A d 5 /A E 1 ( 0 20 
- g a 1 ) A E 4 if n*fitftit f^AXOS 2lSft*£j«-f SOfcffl^ettS. 2 9 

3 - E 4 /S>y >T-*/y dffflfiSUi, 7f / -W^Xlftlii S 5 E 1 fccfctfE 4 ate?®*** 

ffljifcf iiiS 2 , 7 *5«fct>*l 2 tVofc-tOffiOifiLri giCDggSti <fctfffl&*.7x 

-OI/XfcEtt L 5 -5 U^yUfcfcS, ^ 5 £ *&tiE L T^5. *SW©*r£ftMI 2 tftft 30 
7*y ">^f ^-Ojifbtfe^TWAKttiliWWttlSSifTfeSo 2 9 3 - E 

<fc r>* * oy m <d v << x ^ * * - <d m m t fc ^ t - ms tc w ffl * fe o x- $> & „ 

i? < Lt, 1 OOgttaRtUfcfeVTtt, *»0!U\ ±H$0#fc£fc «fc »> E 1 , E 4 fc ± 
tf»^»c J: D E 3 (cta*Tfcfc C fcOTt 7 x ^ ^ ^ ;U X ^ -y ^ - 

vyiffllfilRteMt*. COiWlCfe^Tfi, EU E 3**J:tfE 4©>;*l;il^TE 2 Ag 40 

s $ fc a & * * ft » 1- s c o ? s * r ?v * x ^ * * - >< v * - > 9 w , 

±SEO«r«!a:^y >^ IB f 2 9 3 - E 4 -y >T - V > 7*B)iS&fr 6 tB 

56 LT<8^^n/-c„ E2Aa£^&»«, iKiiy/OH, ft#«t « D N A fi^tt * > 
/^KT'fe^o :«5l£?tt, liWi a fc3Kttl©tt#T? E 2 Alfif left L$hEL 9 4 

vtmT-m&z nrcnm-7 n * - ? - ^mmr ic e 2 a«{e^*b< c ttck^T, 293 

Ett5 1 OOSaSffl*tft^Tf4» *ISBfl«, «'h^M">XSll (j^!EL/-c*4Sg« ( 
I TRs) tSitf^-y -^-^>^->y^-;UE5"J) [Hering?>, Virol. 61; 2555-2558 ( 19 50 
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87) ] 43 <fct>*2 >^H9.K?iJ [Chosh-Choudurye , EMBO J. 6; 1733-1739 ( 1987) ] O 
**$C7f / <!? J )l7s®$iZ ;**«»■*- S C tOT'tS/r^l'^X^^- 

/^•v y- i/'y ^"Ifflgp^tcM-r 5 0 o©IBflS^(i, b.u.1 1. 2liiA^iil9 9$fC7T 
/■)-f;l/XDN AlE?iJ£±ai<D#r#i 2 9 3 — E 4 ft (C « A T 3 C fcfc«fcoTfflir.* 

SCktfTtS, ±86077*/ f -f/l/^DN AEJlJ*fi«ff K*fl|JI5L, 2 9 

3fflflSPltC h7>X7i^>3ytiCitf"P*5. NAEJ<ia, E 1 b fflfi^O 

i]s7.m%i]&G¥<D 3' T*Offi?iJ£«*>-f [SanbrookS, Cold Spring Ha 

rbor Symp. Quant. Biol. 39; 615-632 (1974) ; Ziff & Evans, Cell 15; 1463-1476 (l 

978) ] o *xsnft7f / v<{ji7>mmitV'(j}/zm&i&& : ?&&if> e i afe<tt;E 

1 b *mt< (Sir^TcDli^Wilfg^M^^^tyo tf-ryuxffle^Stooflliatoaffli: fete 10 

fc^-e**. 0>jittf, tf-r x w as * y/^Bsn- K-r saffiiefM?:, »2~i 

Oft to C REBHSasStl/t^at-ir-OKiJWTKIKCfc^t***. 

T b V y<Dft&TT*m'{S$) \ 0 s iB<Dffi%$ U^Ol* t>-3 7- V vV-f ? V VJCgtt 

^Dt-ii-i:if^ftJ:54*l!:W8Snftn8tt^nt-ii-lcJ;DI««'&SCt* t 
T'£S [Manfred & Hermann, PNAS89; 5547-5551 (1992) ] 0 

Xftfl! (AAV) /<«y ^-v'y yfflflS^fclf 5 0 £? £ ft ffi fif tt fill 03 % fct , E 1 a, E 1 20 
b, E 2 A, 4lfifI«teJ;D : ^^^XIlR N A%3- Kt«DN AE9J* 

COlBIJfiJRttx "Wrt/XflBSl R N A % 3 - K * 5 7rV ^-OUX D N ABB^iJ (m.u. 

2 8 ~ 3 0 % (O 6 0 0 NTSHU&) [Mathews, Cell 6; 223-229 ( 1975) £ {>* Petterson 
& Philipson, Cell 6; 1-4 ( 1975) ] fc, E 1 iiitfE 4^*, 7ry>^;UX©E2 
A^S, Mtncig^tc j; DE3 5±ai©ii 9 *3S LfcfrJBO 2 9 3 -E4^7<r 

^'f/MSftasaiA a v&g/h&^xgiss^^T-^sic-rir-f, ;w tr-vvy 

, [SamulskiB , J. Virol. 61; 3096-3101 (1987) ] „ MIC, C O&fflJiSISfr 5 5 n 
feilg^7ryiff^^/l'XO^^^-SfcliglSA A V(J t '\/W<-»Wrt/X» SO. 

t>s i oo«jsjB«(cte^Tti, #f8Wte> ±aoA a c^y-5r-s;^yaiflajfi^6ttia 

^-^>yifflflS^«, Ela, Elb, E 2 A £ a* E 4 jEfc^jUJHc, *>OUXB8» R N 
A%3-Ft5DNA * LTf>fAPWt A A V7^iXiS (rep) il ? H $ £ 1*3^ t 
So COre plfifSKltt, A A Vlfif h 7>^«»ti ilf A A V DNAl 

&K. £ r>T < £ t> 4O0a8 (Rep) >^^K*3-Ft5, [ (I8t 

OVXtiBervls-fi Bolienzsky, Adv. Virus Res. 32; 243-306 (1987) £#MOCfc] 0 40 
CtUi, P 5 7a*:-2- [ (YangP), J. Virol. 68; 4847-4856 ( 1994) ] %mft<DC 

r e Bifsn/cie.?7 rsu -3&»e.iMfcfnfcSi#^nt-^--pH«i-r stt^-e, e 

1, E 2 A, E 45Bffi?1R«feJ:tf'>-l'^XBBaR N A*3- K-TSDN AE5>J*-r-PK 
$^T'<^5±3zEOA A V^^-^*>y^©4 1 lC A A V r e pjie^^^^^A-TSclfc 

tj;oTisjn§o HtMa a v ;i/xfc*tf fffl8S&#6«iBs n tf^r* >i> 

Xte^WS-^^Ol/X (7fy^^;l'X) £#fcf\ Rep-T'&£ [Muzyczka. Curr. 
Top. Microbiol, Immunol, 158; 97-129 (1992) ] 0 

1 OOfgffiflgtK tefi^Ttt, WOaSTflBifil/feA A V^-y-Jr-S^yyiB 

ffi^^eWSS Lt^i^tlSt 3 lOOliliA AVA'^-^yyifi^tlltlio £ 
O/W y-i/*>^iffflfla^{i, Ela, Elb, E 2 A , E 4 ae^tKW* tf'OVXMSiR 50 



(10) JP 4167725 B2 2008. 10.22 

NA«3-Ft5DNA« AA V^^;^li (rep) fflfi?®|i§3L ^ L T tt*P W £ fct 
AAV*t7^afif«**^0. + t7yifi?S«tt- +t^'/H*>/^«7r5 
•J t4b^VP 1, VP2feJ:(fVP3^3-Ftli [Janik6 , J. Virol. 52; 591 
-597 ( 1984) ] o 3O0mR N A±T©^iSl± p 4 0 £ »f iS tl £ # — © ~fu * - * 6 
MJ6;£tt* [Janik6, (1984) ] . £ <D jSHe ^ US 1$ & , C R E B T»« III £ ft fc 7" a * - 2 

T'p 4 0 7o^-£-£B&-f6C£&C<fcoT±iiE(DAA V /Vy ^ - *; y f MM% F*3 tc $9 

^" J& l/-* [Muzyczka. Curr. Top. Microbiol. Immunol, 158:97-129 (1992) ] 0 10 
Mlct ? 1 OO^flgftlfiHc&^Tfi, E 1 fc«fcO*E 4 <Dpig^**^& Lfc^ £ 

-fc<fc tf tf-f /l/*0£»<Ofc«>0«r£<Z> 2 tttt y * - i? y f fflflS& * 41$ t % „ 

4t?^t-/> l J-f-i' U-i.6 (ORF6) ffl«©J&AfcJ: raTfffiSft, ±i£ 

© 2 9 3 -E 4 t^ft?n5I8SiJ:m;iii5:I«t5o EK E 4 fc«fc tf 2 S^^ffl 

ck^r, e 4Hii?F , 9T'#K.e»n?.fep.t*stiiRi^ffl^^»^or4S^iiJi^^n^ totf 

SSnSo *< LT, flUtfE 1 /E 4!«:M»x7f/^;WOlS^fc«tOtt 

artful ft a, »»a;»*fc*srfy ^-oi/T. (rca) «t^K«tsi>^*4^*«) 
ttitmvHts e 4ae : Ffi«o^so^tJ?) 1 2 9 3fflflartt» 0RF63-f^?'i 

8 (yyi»(0*«4>5Ad55i^U*^Kl 8 7 6 - 2 7 5 6) <D&£$£?9 10bpOD 
NA^ff^hSIAtiCfctJ^ft, ffiffO E 4 < &3o 

**fcfc»ttS8!S***" fcOtt^T, OR F 6<Dffi$£S*THftWfcJ£r>*3E 4 

H5dll014© E 4 ffi^crt<D 2 00^*<DlWt T s 5 7 5 -2 8 4 5 ;H5dl3 

6 6 rt<Dfc*©BI Ufljft : H 2 d 1 8 0 8 O $£ ?i] 5 tt B5 ?'J 1*1 <0 9 3 2 /9 3 7*6294 
2/2945 I J; th* H 5 d 1 1 0 0 4flC98 1*6 2 8 4 5 , gjiinf;ORF6D 
NAKit^,7Cf^E4ffii|!t^*^ffl^T§ffi^x.7f ? /'7^;l/X^^^-<DP^tctt?f1- 
3E5>Jjb<fc»LTVS«:i:fr6, ffl IHlffiSax. * ji L T <0 E 4 ^*<D<iffi«#ft Wlc -If a £ 30 
& £o 

Wa&<Z>$H£*t±. O R F 3 SfctiO R F elE? KfrO^f nfrttfiT, JEMtTTS 

o 0RF36itf0RF6lfi?ty^>Hi, 7 ^ X O D N A JfSL ^WW^Xm 

A 6nt^So E4ffi^cD?"COffi<DORF « £ ^ ;1/ X ©JfJlfc fc^ T Mg£ SSfi OSfiJfc 
#1"3*\ Cft6ti&< Tki&fr&OT-i&a,, *^H^(D, nfc 2 9 3 - O R F 6 M 

SS3Rff»ft*© E l6J;t;0RF6DNAEJIJ*tA,?l( , 5O*ft6f E l J; tf E 4 ft fig 

MD'lC E 1 / E 4 fcfcllSlft*. , J"Ol'X&ffll'' > T 2 9 3 - O R F 6 fflflg £ * S -fr „ ffl 40 
«© 2 9 3 - OR F 6#B±T'$J££ftfc£ft6©£^;l'X(D7J<E&, § l 7'f ;UflDfrS 

*58HflO 293-E 1/ORF6 ^ -y ^ - ->* > f fflf&Jk (± , A P«a © .« # £ <g ffl t 3 /£4>><D 

E l/E 4 *>f;l/X*5<J: tf 3. c©«B^tt, l 95 5^1 o 

£ 2 5 BttttT'Rockville, 11DO A T C C ic^it^tl, ATCC# CRL1 1990 £ ^ o n 6 

t, •? i -onnmm^ tcfc-^-cti, *mn&. mmic f 7 >xt*e l^itfE 2 ajg?© 

W73t0^fil^fflM-rS293-E2 A -y * - S> > ? * H{ttf 5 . t F7f/^^ 

;UX<D 7 2 KdD N A J3£tt * * H (D B P ) It. V -f /!/ X (D8»1f^ * ;VtC « ^ T S 50 
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gT'&3 0 ^ffrSHiBfiTtt, DBPn-f^ yf&W. ( E 2 Affi$) rt© t sjESttf 
-Ol>X D N A $§¥£PI§ L-T [Friefeld6. . Virology 124; 380-389 (1983) ] , V -f Jl 
X04SWOBftWaBKfe^TW»ijlfi?58S*«ffi-racfcfl'-p**^ [Carter?.. J. 
Virol. 25: 664-674 (1978) ] . E 1 E 2 AtfgSLfc ( t s fg) 7fV >7 f 

^X^**-OilSttKf»4^ v ^>4ffiBB3R«:&Ei: Lfti^tf , t s D B P^lli 
, SSttSHln vivo*f l FTT*S5£*gttjte*£tt*£#HJb»ft^ rEngelhardtS . P 
roc. Natl. Acad. Sci. USA, 911 6196-6200 (1994) ] „ E 2 A SUS? O^P nJ*S|J?S (D 
B P o*;b#*'>**B»«'*3- FtiiefHW) Plfc l of fcfcfctfi&ntf, ^nti 
7fV tf'Ol/^tC £ o T in vitrofc £ t>*in vivoCSS^fcfc^TajEWT&S [Vos?>, Vi 
rology 172; 634-642 (1989) ] . E 1 fe<tt/E 2 A <Dft£;£^tyffl& 

•^-fy^i/XfL^IffitS, i^ATrV-J^^X^^^-iDE 1 ft^fc^tf E 2 
K E 2 Afc*tf E 4 Mfi^llfiWOaflgfcffiMI-* C t©T'SJ 3 fi/<v - V V VWU 

*-t±, <t o^tv^-fX© r-?;yx^-:ySA©fc&©i£$eftgat^M^QftftfU^ 

rV^^'yl'Xfe.tO'A AV (*H^$ffl«T*affi^K.7-ry^-i';l/XK3S^^^-ti<fca : AA 
£tfAVV) Oli^tgfttS. i^x7fy ">-01/XSS«H3J:tf A A V * >U X "< * 

.fctf/W y-^y^^^-^^BB^J) tScfctf^ >^^H9.BE?iJO**^ty«i £ left 0 , E 1 
(ft<*WtC«E 1 afccfctfE 1 b) fccfctfE 4«#*#fc1\ ttfaWicW:, E 3 ft J: tf E 

2 A«i«fcj:tf tf-r^xfcjsae^fcfffcft^Rrffitttf**. ffl$* a a v-<* 

tr c i: ft S , Sfcfcfc, g>h&SS'XEJlS©#*£tfC. £ {eft *„ Ela, E 

lb, E 2 A E 4 jge? ««*5«fc •> -T ;UXMjl R N A*3-h'tSDN Aft>6, 

fcoi>Tfc»ttT?»S fc©©SF£S! A A Vfflfi^fi S2M«y y 

- y" fflffitt A A V77X^ K^[B]Bfh7^X7x^i/3 « C i: IC i ot^SltS tl 
5 [SamulskiP. . (1987) ] „ 

fch5VXS>-y£1*0Ba*«fctfa£*#< Cttf?(f*fcV^ c£1#$i:r3 0 fr< 
f/f'f^XSftttAAVfflDN AE?ljO^T©E5<J, Mtf fc«W*fflfirt tl * C 

J;^, l ocq^ <d Affile &^Tf±, f&fcfflJBe^ti. WTOS I ic^^nt^liXltt 

aae^KWC-r *iE«ft d n asm, » l d l a 1 -r v u 7^ 

XCjsfjS-r ^jE^ft D N A BEAT'S 6 Q & 5 1 O © ^ ffi K: & ^ T li , h- ^ > X > ti , 
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/-c(±H«fflfla<D5EM^:$g*i: L T & It h t *ffl IS ft & Jfc g £ iffJ $ f 5 C fclcioTgfiKM 

£8«iia#atf*ifc»£» ae?iiMftiiii&rt-?%ft 

5 (WAtf, EstinC., Proc. Nat. Acad. Sci. 8 5! 1052 (1988) #gg) 0 

*8wni£fc. ae#ifej:tfft?cWi5i*oi6*ffi. # vacate**? * tf sfttt^ao^ 

/■y-'f hrtfOSSUftSC tlC&Z [Vile & Hart, Cancer Res. 53; 962-967 (1993 
) *5 £Q"Lowings5> , Hoi. Cell. Biol. 12; 3653-3663 (1992) ] „ ex vivofc <fc t>* In viv 

[0>]*fcf, Brody & Crystal, N.Y. Acad. Sci. ££8716; 90-103, 1993] „ *$£W 

tWAtf. *ftW(D h 5 >xs>->*£rt?«Ufc*77V •> ;u * $ fc »i a a v<*$»-©in 

iicDjMjt^SSfcti, BA,C^< Ofr**tf SfcttT't, §*§Rf*l> fffi*K ifrtfe^O'lS 

(Brody & CrystalOU*^©^ I t5 «fc §lffl##*iW t> £ £ ) o 

ex vivofflfi^ePXOW^. «««l)fitt1i±^6R!i**n, *5SB.fl<D A A V^* 

tf aKStB»»Kfev'»Tja»io^rffi*fflir'»TiiKSrt-paewfc«E»*n* [waists, p 

NAS89; 7257-7261) . (1992) «t Walsh6 . Proc. Soc. Exp. Bio. Med. 204; 289-300 
(1993) ] o 

i<<LT, *%iO!S«jl7f/^^;l/XSft(iA A V^^^-li, ± iE © fit 3£ £ # # fi£ 
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C ©UtttWett, 2 9 3 iffl BS CO E 416? IM^iAtSCtffll 1 ?)lxS/7X^ F 30 
OflHSfcoi^TlEifi-f £> 0 ii?nf;77X = B l KH6Wi:8t>t. p I K 6 . 
IMMSVenpoNhe (Hpa) *>5»l«hfta^7XS K p I K 6 . 1MMSV 
-E4 (AE4pro. ) [Finer?. . Blood 83; 43-50, (1994) ] (i, ¥s ¥ Hfl & O 
±811 1 5bp6»6 E4#'J 7r-/KtafflOT«l8 1 ObpSfO^n^-^-^LOE 4i 

IK6. 1. MI P (a) - E 4 «\ 7^ X©7;l/7ri' >t e>/D€-?- [Ml P 
(a) ] CDHindl I I-Xbal P C (Su. & Hsueh, Biochemfe «fc t>"Biophys . Res. Common 

. 186; 293-300, 1992) <D 2 3 8 bpfrtt 4: , PIK6. 1MMSV-E4 (E4pro. 
)CD2. 9 kbOXbal-StulKJT'fc.fc tf 3 . 9 kb<DStuI-HlndI I mft <Dil*g «fc o T L 
fc 0 MI P (a) <DPCRcD/ci6tCffiffl$n5^ , 7'r-vfi5' - gcgc aagc t t c 40 
GGGAGTGGGAGATAAGGCTC — 3' (SBSFUS^ 1 ) <fc 5 ' - ggcc 
t c t agaAGTTCACTTGCCCTGATGACA — 3' (ge?ij#*§ 2 ) T'feo 
/io /hA^T'4S*> LfcHindmasfflSfcttXbaiafflO^-f n*»*#tfEJ>l*4, >?u — =.y 

ffi»*7fVtf-Ol>X*£ja*S0fcfl!fflSn*:7 , 5;*5KADV-/J-ga 1 02 
tew-* - * 5 iCJBSSLfc. aa^7^5KADV-lli, P C R II0-£»±fc* * U**- K 
4 6 9 - 3 3 2 6 (m.u. 1 . 3~9. 2 4 ) *> 6 <D # 3 7 r / f >U * 5XhoIC»f 

(m.u.0~l 5. 8) <Dfe*4S£^A,-ZH->& (In Vltrogen, San Diego, CA) „ ft&gtffi 
KttsH'J V Vrt-a-t-y h^rfflAb/co 7 r / ^ X IE n <D £ * AS K & 5 ifi & <0 3?J I® 95 50 
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-D-gal^XSFtt, El I^rtOA D V - 1 ffigttfllffiSpelfe «fc tfClalO tp (C V 
■)XCp g kyn€-?-lcJ;orii)?n/cE. coll 0 "7 * h — ilfi^OBs 
tBI-XbalBfM-*WA"f5Ci:h:*oT«l!B«n, Cft*»fc, * f ^X ££$1" 3 

2 9 3 — E 4 MM%<0 h 9 >X7 x » -> 3 >fe«fc tf gft 

CO^Iiftt, 2 9 3 -E 4 i^flS^^ffiitl- 5fcJ6tCfiJffl-f & b 7 > X 7 x > £ a V 
fe<fct>*ji^7'D-trX(COt/-'Ti23il! - t -So American Type Culture Collection. ATCC#CRL15 
73fr<bmtc 2 9 3 tDtfflflS^, ^Ol/^-y ^KDi^JE^-^fl^i^. (DM EM) , lg/L<D?"/l/ 10 
3-X (JRH Biosciences) , 1 0 % <D IRS-Wi? 7 tfajf (Tissue Culture Biologies) 

ocfT'tiffl^-a-fco fflfla^r h5yx7x^->3 4 8 m n ftd tc 1 o cmo^pffi 1 ftt 

■5*5X1 0 5 <DfiJ-&T*««Lfco 1 0 (igOp I K. MIP (a) -E 4fc«fctf, Neo 
7 1 (igOpGEM-pgkNeo-pgkpo 1 yASr'JV&^l/S*"?/^ 

i±tc<koT 2 9 3lfflflS<D4'tC|H)Bf h^>X7x^->3 >L/c [WiglerS. Cell 57; 777-7 
85 (1979) ] o h 7 >X7 x * S/ a > £ § fc ffl BS h 7 ^ X 7 x * i/ a ><D 2 4 $M 
ftfcttiqsjgtt©* T' 1 : 2 0 tc#§J2-efco ai)E*¥tRKHS«*fc^, S**, l ng/« 
IOC 4 1 8 (Sigma. St. Louis, MO) * £ tf S «? « *& U fc. 82-311©^, 

3 BSlc3f»48iR18itt*flBJiafcff?ii«&bfc. Lfc * n->*lR9 W U 

5 ~6«f^Olffl, SlRJS«!rtfcliJ# Lfco WfiSftfc293-E4*BJfi3S*B1itWfc:fi|lP 20 

^MSflJ 3 

2 9 3 — E 4 Ifi^/J^oyy 5 -y * D N A£ffig©f&JISIPi£T*?PHfc£-t»\ 7 x /-)]// 
? a djMI> bfco ?PHI: Lfc D N A 1 0 /x g£ 0 . 8 %~ 1 % O 7 # n - X y 

fc^e-tir, (Zetabind, America Bioanalytical , Natick. MA) t^Lfc 2 

9 3 - e 4 Mfi^^&oDN A*mmmmT*ffiit-z&, Mift. fsa/fy^-f^x 

5, pIK6. 1MIP (a) - E 4 75X5 F* J:tf«2 9 3«IIBfre>©D NA^RV 

-*-k*ij*j £t>* e i mw%* 2 pfgistttf 2ftfc7°p-7t;:*t-f s/w *v 30 

-tf-v-a > i: ^ fttc ,^ < tf- h7S?*4f77-rfcJ;^TttfflL;te. 
gIflSffiJ 4 

7^;l/X%&ccD flfi 

W 1 6 2 fflHS£ D M E M, 4. 5 g/L<D ^ 3 - X 33 £ £>* 1 0 % <D C S <D 4> T'iS® 5 fc 

0 W 1 6 2fflflS^ti> 7-r/7-ObXE 4 D N A «fc o T JB KIESIS ft fc ^ n tfyUffRai 
flS^T'&9> E 4 K9kT=rJ <y >V7>%g i fo<DmMZ3i.Wt Z> [Weinberg & Ketner, Pro 
c. Natl. Acad. Sci. USA80 1 5383-5386 (1983) ] „ H5dl 1014 9 J )l X l> X « , Brid 
ge & Ketner J. Virol 63; 631-638 (1989) <D 4> Tile IBiE $ ft T <,"> 5 0 C(D7t / 
;UX 5 7^;1/X®«fi E 4 ffl^rttc 2 OO^^St U W 1 6 2 iSfflflartT'O^tgWT' t 3 

(Bridg & Ketner, 1989) „ H5dl 1014 7 ^ ;b X *5 J: tffig W 1 6 2«JB±TfTft 40 

oft. 2 9 3 - E 4 *Hfla^»E^ 6OH5dll0147-f ^XCDjg££!¥ffiT3/c:i6> w 

1 6 2 , 2 9 3 *5<£t>* 2 9 3 - E 4*fflJjS££, 6 7 x ;1/ ©IS fi tC 7 x ;l 1 O * fc 0 1 X 
1 0 5OfiJ£T'fr^ LtfSBS 1 flftfe t) 5 0<D7°7 (p.f.u.) 
OS?^^aiS (m.o.i) T'H5dll014{c:®&£ JBSft^€> 4 8 WfHattfflflS^iR* 
7-f;l'X^|lc^Ii^ Lfto Ifflfla^jt^^-^, 2 0 0 /x lO&lfilif Jgtffifl T-SilS^-fifto 

«i!is»»«*3ig*tt-y-i'^;i/jcf5tL, fs«tTfflfiaA^67^;uxi|ii?^»ai5-y:/co ae 

ffl«fr&ja4>#«te«k^>TJR£Lfc. S^^§W/cffl/iaA^e>S4^ftfc7'C;UX£D73ffi ; & 
, Wl 6 2«flSO#e±<D7°7-^Jgfi!ctc < fcoT}*^ tft 0 

^K©4 8^WfiiJK 1 OcBOTffirtKTtR 1 5 2. 5x I 06»ffl^f 2 9 3 IBS 50 
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&fccfctf293-E4 iia^^fisisufco mm t ? y *7 * i> is a > o> \ ftmrnK , 

mmiC 1 0 m\(D Lfc ClalT'^ft^tl/'c 4 (ig(DH 5 d 1 3 2 7 (Thimm 
appaya£, Ce 1 1 31 ; 543-551 1982) t , BstBI K J: ») EfittftS ftfc 1 0 ft g© A D V - 
/3-ga lMih7>X7i^->3>ia'3Ad 5/AE 1 (/3-ga I) A E 3 7 f' 
/VXfcttJSLfco 'J i»ttBafBK«fe») 2 9 3 -E 4«B^±-P. BstBITfit 

»ttffc Lfc A D V - 0 - g a 1 1 0 fig^ClalT'ffifk LfcH5dll014 4 /i g£ |W| B# F 5 > 
X7i*>'3 Vt-SiltKioT, Ad5/AE 1 ()3-g a 1 ) AE 4 
Lfc 0 |S]fl$F7>X7x^>3 ><D2 4B$Mft(C, Stfi^liL. ^»CD#ScO±tC> 2 
OilKOMg C 1 2. 5 %<D C S <fc 0 . 5 % 03 ^ fi§ 14 35 (DIFCO Lab. Detroit, MI) 
Sll'ft, 7"7-f *S*L, I 00)ilOPB S«t«T ftlRLfc:/?-* 
tf>:/;l/fcit%K2~3lEl0Wfe:77-*»§!Mcf*Lfco »fe 7*5 - * fftSltt , 77-* 
ff£fenfcB*j&-e 1 mg/mlOX - g a 1 * ft ts IKS^O £ 2 Jf £ ig«<D ± tc g Vfc W, 
t>T, M©7 s 7-^SOi') lcfT*ofco 2SfP^-T>+a^--> 3 /3 - # 

5 * f 9 - -tf a e ? * a & -r s sa & * 7 << ^ x % fr h x- \, 7 s =7 - 1 u w & t % fe * n 

fco 7f;!/X<D&iejt£, afi7 , 7-*CjllifiS!£J:9Ta£Lft. mMLtzZfy- 

*£t|Sfi£-£, v^-If- D N A«rJMH"itcf25SSn/"c J: -5 t^flf b/i (06) [Graham 

6 Prevec (1992) ] „ Smal X' 7 r 7 7 f ^ X D N A £ $Hfc L , 0. 8%«7ifn-xy 
;l/±-p»iS{bU/-Co C s C 1 SlESBiLfcW H5dl 1 0 1 4fcJ;tfA 
d 5 /A E 1 (/3-ga 1) AE39^;l/X©DNA^>7°;l/^ftWbfc 0 7^;bX!g& 
L fc*Nfifr£>, A d 5 / A E 1 (/3-ga 1) AE 4 f)D N A ^MUiL/co 

ffl^^.7-r;l/XAd5/AEl (/3-gal) AE3 r 7l';l/X (El* J: ?>*E3^& 7 -f ;U X ) fc<fcc>'Ad5/ 
A El (/3-gal) AE47-f;UX (El fc <fc D'E4^ & 9 << Jl/ X ) *ffll/->T, 20m. o. if 

as 20-0 >>-r/i/xjBSfe*48WniBfft»-a:fca, «as<o#«*PBST-fiiJti/v pbs*o.5% 

<Dt>~>i<f)l7 ;I/-rti F (Sigma, St. Louis, M0) ICfc^SiSTM O^P^lSt^o ffflflStel 
mM MgCl 2 ^^tyPBST* = aStW & fc 8= o T (Thimmappaya?. , 1982) 5 -7*0^ 

-4-*OD-3--OFD;b-/3, D-f7nJ'^-S (X-gal, Sigma) X°m&Ltc 
o v 1 ' * f ;I/*;1/A7 ^ F^> <O40mg/ ml £>X-gal K C fgffi (5mM K 3 Fe (CN) 6 , 5mM 

K 4 Fe (CN) 6 • 3H 2 0£^frPBS) * 1 mg/ml tc #R L fc „ 2 ~ 4 B$IHifc&», fflflS^H 2 0T' 

7 

g - ^ 7 » h -> -tf Stt 7 -y -b >f 

Sffl3S^Ad5/AEl (/3-gal) A E37 -Y ll X & <fc t>"Ad5/ A El (/3-gal) A E4 9 ;U X t <fc o T 
&Wt&Mlg.20X'&%kL. BUsffitt^MacGregor^ , Somatic Cell Mol. Genetic. 13:253-2 
64, (1987) te<fcoT3S'*&nfc£ffiK:«T©a£*ffibTffl£Lfc. 6-7x;l/7°U-F 
^©IBflaSrPBS^ ~ ftjJt W 200(tlC2xZ^77r- (1XZ^»;77-: 60mM Na 2 P0 4 
• 7H 2 0, 40mM NaH 2 P0 4 • H 2 0, 10mM KC1, lmM MgS0 4 • 7H 2 0) *5«ktf200 /t 100.2% Trito 
n X-100*iin*T»!SL;fco i!gT5~10^^>*a^-->3>il, & -fr > 7°;b © 100 ji 1 
^969x;l/V-r^D^-r^-7°U-FtC^L/t o 5O/il«2--FD7x-;l/-0-D- 
#9 * F tf 9 / > F (2 mg/ml) £inj*.fc&, SKSSilT 5 #IH3ifT * 50/ilOff 
lhr3$ ( 1 M Na 2 C0 3 ) £fa;LTf?il:S-l2:/co »3ttt v >T ^ a * ^ - 7° U- F 'J-^- ( 
Molecular Devices Co. Menlo Park, CA) ^ffll/- 1 , 420nmT*ai]£ U /c„ 
HflgfflJ 8 

293-E4iMfia^g)^^ 

Ad5 E4jEfE^SBJK^293*fflflafC29A-r § WAbfclfflfla^^. -OO&^EW^^* 

(ElfeiU*E4)^#tfSi^^r7 f y7'l'-'l/X^^7'!r-->*-r?)Cli:* < T't?)^e)T*fe5o 
7°^ X ^ FpIK.MIP ( a ) -E4»i, Ad5 E4««©e^BB!l&»ffiO±Kl5fflSW*' & , *'J7 
T-;l/<r:gI5fit©Ti3ft810^aWST'O3>fim^ (0 1) 5rtO 0 E4jie?®)^ (m.u.88.9 
-98.8) (iT'o^e- ^-^^(DgWoisgffiSWfcit/s' INHIRS^^^tyvj; X a 
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»atC(£SHfc«n* (Su & Hseuh (1992) ) » CO/at-^-ISfttCtf-f ^ 'J y * 7 
T/i/W . 5' (cAMP) (CRE) A^O, C nttcAyP* fctt 7 r 

-;l/j/^5--lfgtt{tH ; Fti:J:oT«W*n*, ffi U"OI/©»e?«3l%HrA6te"r 5 (Pa 
eie.. Mol. Endocrinol. 5:521-534 (1991) ) „ pIK.MlP (a) -E4(i ■< i/ 

fi?£J#OpCEM-pgk Neo. pgh polyA£ £ t tc 10 : Hcffl^ -f S*;l/J:b<D U > ® # S"7 A 
Ct tc J:-3T293lfflflaiC#A?nfco T'66<DC418»1£ * p - y % f£ £ tc JKffi f 5 ft 46 

%fl5flJ9 

? y x. i> $ y v <pnfe 10 

*ALfc7 7V«>-l';l'XE4fB«0ffl&**Si^Sfci&fc, S^P->«y; AD N A^Hi 
ndlllfc cfctfSfiK S/tttHcolMB»*-p}fiftL. If > h 7 > X 7 7 - VMVi b fc , El 

3 Ati^AL/ca-^>blf>-E4lI$&5>0 : {CE47' , D-7* (Ad5CQSmaIHKfrtt') fccfctf-O 

, p73<Dri^(D7.^ i ;->7"a7h K ^ T ±fi <D E4fB# D N A <DffljA $ ft ^ig 

SKIflSSJfS4ft?oaa**SLft, 03B-3E(iIffl'OX^'J--/'^7D7 h 
{Ct5^T±M.<DH&)kZ>-% to 17^ P- y tfg & 3 ft £©E4^i§S 2 ^ □ 

-^A^ililLfcyViDNAC^Ify^a'y h * ^"T • D N A tt W ft « Jft * "P C 

ne»oaiifi^*3o@w±«fitftitLfco - 6aiiistife. 03 B*5£t>*3 cicf^ftsia 20 

t, l5OMfla3fi^HindIII/SflIJfiftK:43^5l#il«ft0.9kbfe * t;3.2kb©Witfe * tf Ncol 
ififbfcfcttS 1.6kbfccfc J>*2.1kb<D»rn-^^-ro >J--y^D v h- T'ffi© 15fflflS& £ 
R-Offliift^^-VfttO-OioaBajfi (!Mfi§&13:l3<};t>*29) K«E4««OlB5>J* , *tH. 

o |ffl^^l6fe t fcaM9ti^{kLfcWll/^-y^tOE4)ie : ?^J|lc^«^-r5^BS^«^JT- 
fe^o Hindlll/SfiiBfktfe^SlSlllfiS-r^TOO.Qkb^V K tt X > V: £>7°P^ 
-*-EJ»J tA^rU -y KJBdtfcfr? (83D) 0 NcoIiH{fc:/n y h KSH^T, 2. lkb^T 

^So Cft5©fmB!!Rtf£#«»K E4«S«<D^ft L T ^4 © (4 E 1 jlfi ? M i§« £ 30 

Lfcfeft-pfeSnlffitt^Sfl^t-Sfc*, 7ny h£Ad5 Hindi 1 1 mft (i.u.7.7- 17. 1) 
tC * oTIISfcfBL fc 0 19©lffflflS^(D1-^Tli> El7n-7fc:«fcoTl*liiSnftx ffitt® 

293|fflfla^fc4o^§^-&i:|aii;At5©Wi : V ; &tO (03e) o »3>KJC, EliUS? {4293-E 

HfflglJlO 

293-E4i|fflfl5^0^1%?5tttDX^ U -> 

£7rV V 'T;U7 > E4X^^SS , i''f ^XH5dll014 (Bridge & Ketner (1989) ) IC «fc -3 T 
S^^ti:/i 0 E4fc £$H5dl 1014&m.u. 92^5 93. 8*5 <fctfm.u. 96. 4fr 5> 98. 4£ T'OIOfflJ; 

cn6^*tt0RF4*BS!*E4oft6«>**-^'>u-r-r v^^u-Asssa-r 40 

3 0 C©'f-<';l'^ttH2dl808e«ttfH5dl366lC«t SSSSftft "5 It fcilfflflS K 43 <^ T H 6 tl 4 O t 
ftttli:, HelaffflEKfcl/^T, frft D^»©^;i/X D N A *5<fctH£JWtf^X£ ^'^H 
?£^t§ (HalbertB, J.Virol. 56:250-256 ( 1985) ) 0 H5dll014©Jf Jlfclff I-© 
*fflJ&&&W162T'&3 (Weinberg & Ketner (1983) ) „ §i£>293SfflllS> W162iMfla *5 «fc tf T ^ 
T©15«JJSJS*l«M0cAMPSia$ fctt^SiPOfc fc«»£Sfi25-eH5dll014fc <fc 

5 -est, ss5fc»3~ 4 BT*6fflfla^^ wl62 ^(}a(co^TtR^$nrc tot, mmmvm 

flg*14 (CPE) fcjpLfc (04) , CPEti W162*5 «fc tf-$<& 293-E4IB JS£ ©M75 £ *5l-> T , 

cAMPO ft T T' cfc 0 T * *f> *» »C Hi 31 L o ffi © 293ffl M ft ?n L fz CPE© U r< ;U « j; 0 S ft /c 

■3 ft (04) o C<DttjR«4, 293-E4ilBlfla^ (El*5 «fe tf E4iBfi : Fim«0 ^"T *l* *> ^«T) tt 

, E4}ie? Hi§K©# ; &^ty*fflJJ§& (ft ^ X.lfW162jfflfla^) i:|Blgfi[(c5a^J; < E4^^'7 1' so 
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;UX (fc t *tf HSdllOM^-Y/l/X) <Dii5B^r5:^-r ?>o 

gjflsff'Jll 

293-E4lMfla^tC fetj-^H5dllQ14^gtD^iS 

293-E4|ffllfiS*«H5dll014ailS'>'f *ffi**3£«Wh:tS*U» fr0293-E4*ffl 

fla3&«ctsttSE4ae?f8S©1#BWftSi8tf cAMP©#ft*fcti# 
ff&TKfcttS, 293-E4fnfiRfr&£a«tt4H5dll014<D2jffi*l!lJ£Lfc. •W/I/XOX 
h -y ^te&JfflliS^lsl&Srig&^MjSSOT*, H5 10141c <fc 0«S5t5il ^fcioTPSLfco 

£%<D48i$nft, &fflM&<o±m ttt o »ifi*««ioi/ioos«ojiiiii»«ifit?} 

@^Lfc 0 f^;bXXh'V *©rttttt£ttll62fflB^^fc:/7-*7«y'fe-l'fc<fc-3TfT 

cD^yu-ytc^sa^nSc musks. 50*5*^51*^0^/1/-^ 1 a 293»is »«:«»: or** 

cAMP<D#£T> >>^;l/^^ffloio«o±S%SLfc. *fflfla&i2, 27*3,fctf61*£tf 
U^/l/*'cAMPO#aflDt fcfc 7 tif»* LfciSifla^l2*fi?iJ^ t Lt« 73ffflfil.000~10.000 

^ti^:L/c„ cnsflDHSstt, iine.oH-ocDfflfla^4'T'(iE4)i{E?fg3i*^#^ nt^ 
7©^ < o*>oifflBa^t ; fcE4iie?5g^<oK«*^fe snfco 

fflB*cAyPt «fc otfflit 3 £W162fc A tf JB0 239fflflSt*5VT *> lOteOBifctf »**n 
fc„ tf^ouaflD^gfitctett* c oiofgJfinti, c n £ fc f >< ;i/ x d n a o- 

ffcitCRE *£A,-p^3ffi©77V <^ f /I/ 7. M J8 »fi ? <D%m\ctt? ScA«P<0*>3fi$[& 
lit (Leza & Hearing. J. Virol. 63 : 3057-3064 (1989) ) (C £ 6 fc © T* & 5J fjfctt £> 

So 
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8B8&&W162, 293*5 «fctf293-B4»C«fc oT£j^nSH5dI1014©#fl5 
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HffiSg'Jl2 

Ad5/ A El (fl-gal) A E4fr -< )V X (Pit j£ 

BstBHCfc o TEgHfc U ClaIT*fPHt L fcH5dl 1014fc «K293-E4lBflS»0 #■ K WB# h 7 
>X7i^->3>Lf; (05) o »Slit'J''t*/I/XttADV-/J-galfcH5dll014flD^aClaI , lfM' 
(n.u. 2. 55-100) t <DMtil? %> T 9/ V << /1/ZE0J0IH0 In vivoffi^ A fc J: o L 
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6) o WT®Il«fc*e&il £-ObX0JtttWft<O;fc«>»C, Ad5/ A El ( j3 -gal) >( 
)l> 7. * ft fig L fc „ £CD7^;bX«:BstBnc£oTitg|HfcLfcADV-/3-gal7 , 7X = F^Clal 
T'rgfb LfcH5dl327 (Thimmappaya?) . ( 1982) ) t tc 2933ffljja IC m B$ h 7 > X 7 x £ h "T 

•sckti9TSi;s«ft (05) o 

Ad5/AE1 (/3-gal) A E4 7 -f ;U X CD j n vltro^ffl 

C0rSgfc£j«Lfcffi***^rt'X0JBifett*ffffiTSfc«>K, ®&14£Hela, 293, W 
162fe J: CffflB^eioafla + fciiilt S-SaJE^ft^-T/l/Xfei tf^-ajE**"?^^^ 
O/S-galiie^waSfcJtKUfc. Cft&nflcOIHSt*.*'!' U, gi&£fifi20T* 
48Wflffl USDS ISS»K:*5ttS38Sl*ffl«{fc¥tt»fe*3.fctf±&<O0-#7* 10 

h S/*--tf fSttT -y t^%ftlCffl^Ti* Ufco Ad5/AE1 C -gal) A E47 W ;UX <D»flS 
»Sf*ffl©jfi*tt7 F v-^r y-b^tc £oTK!§aLfco 293-E4ti;:fte,H1*cD7^;UX ( 
Ad5/AE1 (/3-gal) A E4 , Ad5/AE1 ( 0 -gal) A E3*3 £. CFK5d 11014) COT ^TCDiffitSrffF 
-TBt-CDifflSS^T'feSo 293SfflSStiAd5/A El ( 0 -gal) A E37 ^ /UXCDigfii^ff U H5dll 
0147^;l/X£O^Tt±¥ffF&W (ffiU^KD^ -< ;l/X£g) T'&Stf, Ad5/ A El (/3-ga 
1) AE47l';l'XCDli5ii£g ! F£fc^o W162*H3S^{±H5dll014^f Jl X<DmMZVf? Ad5 
/ A El ( /3 -gal) AE3 1 7l , ;l/X*5«fctfAd5/AEl ( /3 -gal) A E47 -1' ;b X CO ifStfcfF £ * V 
o Helaliffl|]§{i7^;UXCD = ttt^TcDii5i£I*2&^o tft60lS«l4, nfi^ftf-T^. 

ft co 7 x « in vivo-ett&wafe ; ?&ft*»SLftt'>dfc*w'!s*5., cft&ffl& 

* ^^yi/Xtcig^ Uft«lfii:«t 5fc£jS£*J*l$ U cntc «fc h =y >X ->"->6D56 

in vitrotcfett-5 h- 7 > X i/'- > fe «fc ijfii9}»TgiE4)gfe?co flip £ i^f§gj 
Ad5/AE1 (/3-gal) A E4tC <fc ■? X^it * ft % h 5 > X > <Z> $5¥ T-cDSgIji£ 
U ? LT Ad5/ A El ( /J -gal) A E4 ^ ^ ;U X 5 CO E4£D|E¥ * ti>9 Wfc JSJKffc-f § tz & K. 
, Ad5/AE1 (/3-gal) AE4«W;l/XRNA£/- , *f>7 > D«y He «fc 9 # #t L „ HelatfflflS 
^||!^7f; 7 -< ;UXIC <fc t> tffll®£fc 9 20pfuT* ft 4 , 24*5 <fc tf48H$ISi£l;:± 

RNA^rftbtBL/io H5dl327*3 £ t>*Ad5/ A El (/J -gal) K <fc o T L fc He la*fflflS 5 JA 30 
HUftftiRNA^WIiLtffl^ft. RNAzol BHI (Tel-Test. Inc. Frlendswood 
, TX) R N A CDtttbcOfc&fCffl V^fco 10 ji gCO £ R N A £ 1 % CO gft y ;U T-ttSiiftf) 
U * > 7* 1/ > 7 -r ;l/*-»c£fT L, tt^ttcOD N A 7*n - 7te/\>f 7* U -y KJ£$2#fc 
o /-if>7*Dy h JilR3*1£fll§t*fTo fc 0 -gal®1.65kbOEcoRV-AccI»rJT\ Ad5 E4tS® 
CO2.30kbCOSinaI HKfr (m.u.92.0-98.4) , L 5tR$£D765lgattC0PCR»r>i\ L3HiDcCDl. 
45kbCD Smaller ft (m.u.52.6- 56.6) t «t o TWH^^J K> ±tf /i 0 7 fy 7 ;l/X L 5fR^CO 
if 4iCD/';:J6cOPCR7'5 -< v-tiS' -CAGGACTAACGATTCATT-3' (NTs 31811-31828) (BB?'J 
#^) *3«ttf5* -CGTGACATTTTGGATAAG-3' (NTs 32549-32566) (E?U#^) T*feofc D 
Ad5/AE1 (/J -gal) AE4f fc«Ad5/AEl (j3-gal) t «t o T«5ft* 3 »t feMBStt, 
4Wfffl-?Pi;i/^/l/Ofl-galmRNA«:S8ILfc (0 7. A) . LA>L, Ad5/AE1 40 

(/3-gal) AE4©«!tt*?^fcWllfitt, Ad5/AE1 (/3-gal) OJBSft* 5 fcWIBte < &"< 
, «ifia24fe«fctf48«HB-P<t 0ffiU^;l/<O/3-gal^^^tS^Ufc o Ad5/ A El (/3-gal) 
AE4£/f bfc /3 -galig^ji^co U^;l/CO^=F CO <6T ti , * t KiS'<fcSa4Sl24«p|8|-Ptt£ 
Lfc^^HelaiffflBS^cO /3 - ^ v Z V -> ^- -If gift gffi co^T co {£T i: ^» L T ^ 2 . P - 
1-*, 92.0*>e>98.4m.u.ST*cOfiS«rfe^, L5^iSC03' i: M % K> ^ t> & 

7't , ;l/XE47'D-7 (Frasere. J.Mol. Biol. 155:207-233 (1982) ) TffM^7 
'J -y K$fifc*fTt>-£5 4:, E4t5^M*<0 U"«/H4Ad5/A El (/3-gal) SKfllffi'ti-FAlJftlc 
ITLTl>4-Sf, sKU V-Am R N A©Wattft/<*-> (Tiggs6, J.Virol. 50: 1 
06-117 ( 1984) ) *<H5dl327*5 <fctf Ad5/A El (/3-gal) Ic <t o T * ft -9" > K 1. 
P>ft5 0 LfrL, Ad5/AE1 (/3-gal) A E4t «fc o T !S^?r fcifflfla 4> T* (i , 1 .5kb{c ffl 50 
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<, 0RF4£I&< Mffit&PKD-t^TVjr-fy U-r-f I/- 2»*««U 0RF4* 

0*t4^5'cEJ;4t»«)'Pfe5, COHfiiSflRUi, Ad5/AEl (0-gal) A E4ffig|* 7 r y * 

-oi/^'^d'-fci-aTatf ns h yyzv-ytefiyncKmt z> t^o , *ss«iii3T»is 

glffljfflJlS 

in vltroKfetj-Sry/ ■> >Qfc*%ffla£?Q%gig>ffiT $ fc ft» 

IE&*. 7f/'JY;l/X^i' £-Ad5/A El (j5-gal) A E4*4ricS * fc fcfcffl 

mmTT y >w;i/XH5diioi4«»»iae? oast «: ttfitsnt^ 

S (Bridge and Ketner. J. Virol, 63:631-638. (1989) ) 0 Ad5/AE1 (/S-gal) A E4tf 
©El*«fctfE4lW*0^i«c©lfi^t»-&*««WJie?0««oa*4^»*fctt^^«:IB»* 
&fcfct-fr£5fr£#{£-f Sfcfefc, iiJB*£if L*VHela«JiB1> fcfctt3Ad5/AEl ( 0 
-gal) A E40lWm R N A <D gffl % / - If > 7* a >y h £ J: tf jfiK^sl* V ^ 7--tf»«filS 
(RT-PCR) ffitCtoTiiJ^L/co y - +F > 7* n «y h (£/HWl4fc«fctf H 7 "TfjStfc) *, 
at^>'^H3-Ki« (L5fiDS) F*) CO NTs 31811fr 6 325663; T*<QAd5BB?iJCDPCRjtW 
T'*5L 5 7 9 a-7, iitf'N+yy^/OKOa- FW*rt<Oi.u.52.6- 56.6«)SBBll 
»ritT'^S L S^P-rtc^ LtBA^f7 U -y FJBfiRS-efc. El - * * -*&%k 2 

•ar/ifflSa* fc , *»a48WH-e L SKflKOfi U"01/©K*:l3«fc tf *UJ L -5 & 
L3 raRNAtfSftLft (07, /<* 71/ C & «t tf D ) . LfrU S5&WJC^£ttttEl/E4 

7r7 ^-l-;l/X^Wiie?fK?S%^Ad5/ A El (/S-gal) A E4ffl ft A ^ * * ~ * T'fgSl L 
Tl^£fr£ ^ fr£$£-f 3 fc&fc, *fSW#6««t 0ttfflfl5aoK^RT-PCRffi*»ffl tfc 
0 ± R N A % 1 /t g<DRNase£^$ ft^DNase (Promega Corp. .Madison WI) fc «fc 0 3 

7lC60^P^Saa Ufco cDNACS-IBpd (N) S ^^7-1'V-J:LT (Pharmacia, Alam 
eda CA) £jSLfc. v FOWBREfcfcffilB^BJlifclJi^TfTo fc. *^t?M«BS« 

(RT + fc'<fcO'RT-) ^StfcjZR^fc (£ft9Jl4#!lB) fcH-OL5^7'f7-*ffl^T«i 
L/co L3li$fc*f-f Sy^^-teS' -CCTACCCACGAC-3' (B2?iJ#^5) (NTs 18996-1 
9007) ;5' -TGTTTGGGTTAT-3' (EJI|#96) (NTs 20318-20329) T»* 0 R T 

StHi 1 %7 fia-xY/l<m%L%.WHcfrtf. if->'^A7o 5 K&fefc <fc oT'oIflHt Lfc 
o L5 m R N A (i Ad5/ A El (0-gal) *J <fc t>*Ad5/ A El (jj-gal) A E4fc <fc * ®%k* 1 fc 
IHBSOPiaffcH^Sttfc (08) o Ad5/ A El ( /J -gal) A E4fc «fc § €r 3 fc*fflli£ 1? U 
, L3 m R N Ae¥£»tt*HJSnftfrofc (08) . /J - 7 * f- y •? y << v - ^ fc 
RT-PCRfiJ&*rt»ttJSi: LTffl^ft. RT-PCRfcffl^fc j3 - 7 * f- V 7° -7 «f v - Fraser 6 
, J.Virol. 63. 631-638 (1989) fc ifi"* fc tlT l/^ 4 «fc ? fc , 5 y J: tf t hOKIS?) 

'N+V >><*KE5y (L3H$rt) cO^I±l<D.€)S^±tf 4fci6fc, RT-PCRStl*^ e. 
fN+yyjy/^JlCa- K««ORT-PCR*«Orta5«i« t 7" U -y FifiEtS^'J 

-GACCCTGAGGATACT-3* (E9J#*7) ^7P-7t LT^f 7 Hci 
»#Tbfc (09) 0 L3iE^j£ ! l$mi:B^££&-3Ad5/A El (0-gal) AE47tV 

z-\z &%>m%k* 1 w-fcwjisf ctt^ttijnf, ±a>fc t fco : 0 8 fcjs^fewjtois 

S^ESig-f 5 &<DT*&4„ CttfcOlSStt, Ad5/AE1 (0-gal) A E4"<* *-*<Z>Ell3«fc 

E4<Dy? to 7 7* S V 4 )l X* * 7 '> V * > ? R-^* V > * 3 - V ? % 

L3 mRNAOS44*!ll*tft6ti:k*SLTl»*. 

h jy^J'-J'OBItlSIMSC i: j^Tt ftj^ifd fr*ttS"*"4/t«)fc, Ei^^feS 
VttEl^^*^^ ^-fc«t 4JSift%5 ttfelllfifc*^* /l-gaiafi^^S^ttWL/t. 

J-XTOin vivoH^fca-«X^Ad5/AEl (/J -gal) A E4ffi® A 7 -f ;U X « * Q*Ad5/ A El 
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(j3-gal) ffl^x. r >-<^X^ffll>/co ^-OUXX h y ^liffiM (complementing) t^-y'r 
-i/> ■ymM<DMffl'i&fr i b%. Crahamfc «t O'Prevec, Methods Mol. Biol. 7:109-128. (1 

990 cjS^&nTi^idt-aocscijait^Kio/^vKjKrittAoaiBiLft. ffl^fc 

1"^T©X h -y £ {±, Lochmuller?) . Hum. Gene Ther. 5: 1485-1491 . (1994) iCiS^^n 
XVSs Elffitt (NTs 13-1338) 7 y ■< V - fc <fc t>"E2ffilgt (NTs 5053-5072) /f-fv- 
*ffl^fcPCR#*rK <fc-?T)»J£LT, El^^^XOig&fct&fr /c„ #ffl«!x^^;l/ 
*«K:J:S«**3ttfc5E©«ltt*S5Jft»3 . 7, 14, 21, 28, 35* J: tf 77B i t« U 
fc 8 ta^/tX-galOfilifb^WSftfeSiESSftttiftClffMOJlBISftlM-teoii^Tllft 
Lfc. Sftfefct, Elfc*fc«ktfEl/E4fc*7fV#^;bX^**-m^nfc«fc*fiSi*3 
it It 3 *5<fctf7 B iOHWcfc^Tk, BlflOO%©ffllitf0 hS^-"^^ 10 
LfcC^^^Lfco El-fcfc"<**-lC iSJ8*«:5t*fcffFH-pa, 140 (75-85%) 
6>35B (15-25%) KfrttTX-gal»&©tl»affi;"Ftf*&nfc. 77B § fc fi El*& CD 7 
fyf^/l/^tJiSSR* 9 ttfcKl^^fc^T 1 - 2 %<DfffBa<D&tf« < ft&Snfco £ 
ntliJliWic, Ei/E4fc*tf-f;l/Xfc iSBSifcSttfclffll-eti, 0-#7*r-->2*- 
4f«fi : FO«Sa:28BIBIfct>feoT85%i:l/^ U ;l/ *< *t # * ft fc . « 6 JC77H g fc «E1 
/E4fc*7fV ;I/X©I8SI4* 3 ltfcl&1$9©IIFIHG>Kl£65-75%tf 0 - A* 7 if h'>?~ 
■Ifae^&SBELfco CO^flfiflJW:, El/E4Zfi^^Tr J VJfrZ^t (7r/f 

-oux) Knarry tf-opxamae^asofcaitf, #-k&£>7tV -^^x, 

fc i: x(±*El^^7-r 7 <^-r;I/Xtc < ^;1/X^ *-4UcfflAft ?>ftfc h- 5 >X->" 

-><0»iB**b<«pas-e:*ci:**IELT^*. 20 
HSSg>Il7 

WflaWgf^fflOfiTfe j: tf in vivotc fetj-^^^dfe^tS^ 

E1/E4- ^*7rV ">^;UXk: J: 3 ttfcKi^tc teV>T, h 7y^';-^0581© 

iSfifcfflflamfFf^fflOfiTi:oratc5S!ffiM*«** if ^ ASSIST S^I&iOl/ 
-^W 5 EOiJ^^e>i#anfc5 >^A^S-T8i<D'NV h + U >/x^--> > (H&E) ?ft 
fifjjJtto^TftWLft. (6/i*) *0.5%^;l/*;l/7;i/f kKf?B£L 

;<77-r>ffFI»Wfr%H&Efc«fe^TSftfeUfc, 5>^AWM-fco^TttWLfc. SBHS© 
8i?&, fi^©*5E, 'hSflf3i (lobular structure) <D$L'P fe «fc t>* & ffi 14 S iffl * if © JwS 
^Wgffc*, El-^i«c7ry'J'-l';I/X^^*-fcJ:4fli»*3^feil»Ki3V'»T3B*»6 30 
7Btfr»TiSL, 2 5 fc35B B $ t? 8t ^ fc « 77B 1 $ TIC 14 H U&Si* 3 

« i:A,if ttcneo^n^wftfflflj^siHuaLfco $/cei/e4-^^7t / ^-f^ 

Xfc**«Sft«r^^feii«J^tt, 14 B B*»SfTe«ft£ffitt«ffltfmS!Lfc<: ti- 
ff, 3 B 5 7 B £ AUtTii, ±Ha<DJ?|JI^ 09 ft gffc© ^ 1* tl fe E» £ n 4 o fc „ 77B 

iciEn-^bm&Ltt. Loiiwiti, afla»*fffflofiTti-fi^*©Ad5/AEi cu-gai 

/ -OUX^* J: 5 ttfcMttfcfcttS h 7 >X S>-y<D#ttW»S«:, Ad 

5/AEl (|5 -gal) ^**-fc«fc3!85ft*5 ttfcft»0liFKfcJt«LT\ flTMfcfeltSfflW 
ff£iStttffflcTLT<^3 C fcfc AiO^t Lftfcl^. 40 

^ as gij 1 8 

E4-0RF-67 P 7X ^ KOWjfi 

£<DmMm&plK6.mP (a) -0RF67^X = FOi»*aa, E4-0RF6ffii§&©5gSl' , <** 
-«@10£jS2ttfc«fc'3 fclg^Snfco pIK6.1.MMSVNhe (Finer?) , Blood, 1994*5 J; tfFi 
ner£, BPUfcSft'FttJKgWO 94/294384" T* « pi K6. lMHSVenpoNhe (Hpa) $ fc It pkat 1 1 t If 
41*) tcS*-r 3 8!<QpIK6.1MMSV-E4 ( A E4 pro.) 14 7n * -1H«*Rfc < E4ffiBO£ 
10EM?:tA,TH'5 0 p I K6 . 1M I P (a) -E4f4 X© a > k tf 2 - [HIP 

(a) ] CDHindl I I-Xbal PCR/£$5<D238bpf§r)T' ; £rpIK6. 1HMSV-E4 ( A E4 pro.) <D2.9kb<DXb 
al-StulKrM-fe cfctf 3.9kb<DStuI- Hindi II KiM-i: 7'fy-r--f£Ci:tC e fcoTJifgLfco 
P IK6.1MIP(a) -0RF6^7X5 Kttrat-^-Oft^E4fS«%0RF6WrM-OPCRai([|K«l: 50 
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oTHt^X^C fcia^TiSLfco E4-0RF6O3- Kffi«fc Jf T S PCR7 v I' v- £5 
' -gccaatctagaCCTTCAGCAAATATGACT-3' (Ad5 NTs 34072^5 34089) (B2?'JS^8) & <fc 
t>*5' -catctctcgagGCACAACTCCACGCCTAC-3' (Ad5 NTs 33179fr £ 33196* T') (SE?IJS#9 

) t*&3o /J^i^4'oxhoIgp^4Sfc(ixbaIgpffi*#^ygB^J^i^'p-->'^%s^^c•rsfc 

F6««©TflK0^5X5 KStt±©attJpy Zr-yKtS'y^;!' (SV40 polA) 

tl5o *n->ft*n/£0RF6D N ABfJtW:, C ©EWOiEW * *«Bt * It &> K B2?'J fcfe 

Lfco pIK6.1MIP (a) -0RF6(i JJIT £ 3^ £ <fc 5 IC >y - ->* > ^ fBJ@£ * \f f&t 2> tc tb 

293-0RF6$ffl))B%£>4g^ 

WT0£IM^J«293-ORF6«ffl3fc0*»fcO^Tjffi^fcfc©Tfc*o E4^*f *j 4 ;!/ X * £ fig 

pJ^&Ad5 E4 0RF63- K 9 At 5 C t IC J: o T f*& U fc t © T' * 5 . ^7X5 Fp 

IK.MIP (a) -0RF6«, f 7 A CO £4|g 5> * O T , ? * f- K 1846fr 6 27561C 
ttTO* Ad5 E4-0RF6©3- Fffitt©910bp©PCR(frfr*£tTo ORFBfflttttS * KiS^fe * 
•9 tC^^X a -f > t: If y-fxi^~ f-ffinvTffiHC </ P-- txtco pIK6. 1MIP (a 
) -0RF6li293fflflS*fC > Neorae^^r^ty^^X 5 Kt«KB«h7>'X7i*h«hft 
„ 540G418Btt*n->&#«U mf&m. tflf >7D -y Re <fc o T E4-0RF6B2?iJ <D ffl 
ii^lco^TX^ U-->^^tf ofc (Bill) o S*n-yfr6©Y/i»DN AfcHindll 
Ifccfct/XmnlT'ftHfcU 0RF6© PCRSSttt t a << 7 'J v K JSfiSc £ ff o (HIK /<*>I/A) . 
-&ft54©X ^ iJ--y^fr^ft*P-y | P, 8 £ n-> &ffl£>0RF6^$lCO^T^ ffl 
£tt*1.7kbSTJt<D'>ft <ttl3 lf-*fiU$LT^ft. 7D7 h£Ad5 Hindi 1 1 EBfrM" ( 
m.u.7.7-17.1) T&SEl^n-^fcff/W^U y KJBJSS-Sfc (El IK ^*;1/B) 0 8 
O©293-0RF6fflB^©*^T{4Ei:/n-:7fc«fc o TttttlStt*, II © 293*fflSS t> (C f?£ "T 
80kB-0*t 3?©RrK-*^Lfc (Bill) „ C ©HMfl!lttEliifi : FO«IJi*' £ ©$ffll®& 

, $fc4>fc< fc 1 3 £-0E4 0RF6H$&{S&f So 
glflSff'J20 

293-0RF6Hfflfla^tC &&Emm<DffiB. 

293-0RF6jfflfla^?:E4-^^gMS7 7 r / ^-l';l/X, H5dll014{Cj;?)^^;lcO-tO^< 1 >-l' 
;l/Xl4Cti7J(CO^TXi"J-->^%ffoft„ H5dl 1014 7 tV £ ;V X li 0RF4£ Rfc $ 
MffiWiDt^X <D*--?> 'J-f-T yi'^lz-A^llL, Helafflfia^©'7-(';bXDNA 

^i?K^^tyW162iifflflS^«s H5dll0l4£>ig$I«:$f$T5iSfflflB&?fcS (Bridge and Ketner, 
J. Virol. 63:631-638, (1989) ) „ f?CD293, W162. 293-E433 £ t>* 293-0RF6S© flg ^ H5d 1 1 
014fcJ;9iBSfc£fiS25pfuT*JB**'&*i:. 8 O<D293-0RF6*fflJ]S?S(D-f ^Tte, 3 
~4BT', W162«fife«ktf293-E4«IJfi»COf TffiSSnSOfcHfiiaaiJfiWSfPffl (CPE 
) fc^bftc H5dll014<Djt£<Q3£»ft&##Ttt> 293-0RF6» J: tf *fRBWIB*0#JB±Olfi 
S ft IRK: iS^-^f ■fel' Kiotffofto 293-0RF6(Cj:oTS^$tl^E5dll014© 
Tjtfti, Il62;l3«fctf293-E4ttJK0«£fc±oTM^;£n*0fcE«0«Hfc*t>fc (SV 

) o 
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fjm (Pfu/ml) c 





dll014* 


dl312 b 


ABl/AE4 b 


W162 


5.0X10 7 


0 


0 


293 


0 


. 2.2X10 10 


0 


293-E4 


6.0X10 6 


1.8X10 10 


2. 0X10 6 


0RF6-34 


6.0X10 7 


6.0X10'° 


5. OX10 6 



* £g£3tt*:H5dl 1014-5 >T-t?- h (lysate) ©^I0«W162#®^ 

b H5d312X h -y ^i>ctr>'dBl/dE4 X h ? *0:&tfti*ffll&»£^T£fi Lfco 

Ltt&nT. E4ite?flH*©'h*ft&3ID N A »f fr*^tf K If a^293-0RF6lBte3R fi» 
E4«fil*1f E-T + 0, E4^5feSSS!'>-f ;l/X©iiSI*5fif-r So 
^IflfefiW 21 

293-0RF6«ffi%K«fc SE1«flEg>?iJE 

■*>--»f >»*rtttSK*fifr3 /i293-0RF6Jfflfla^(D't / <T*^flOEl^i^<Dn tr-*dtT«l4:* 
SLfc„ u©ffl!fi!&©Eiai£*ffiE-f S£»ffittfcO^Ttt£Lfc V tiS «fc 3 

&*i£?g147 >y ■fe-f) o 1162. 293. 293-E4J3 «fc tf 293-0RF6 #34*ffljja&<7)iji JI El-fcfc 
SIl l >'f;M, H5dl312(CJ: -3 T!g?&2-e, "Jr f ;U X g4 * E##«? 75 - 9 7 y -fe f' 
fe<fc 9 £ft Lfco 8 O©293-0RF6aafla^O#^ {4«©293»flaT?KSfeSnSO u 
■ r <)l<DE\-!K9k'y ^X^IS Lf; (*V) . LftffoT, 293-0RF6lBBajR ttEl*5 * tf E4 

HfflSfflj22 

293-0RF6Wffi%E «fc aElfe«fct;E4gg«flEg)raB3WMJ£ 

CKDUfflEWtt, 293-0RF6fflflS^A<EifccJ;t;E4OR|gJi{i:^*%t>offl^x. ^^;l/7.?r«^ 
-rSHl^^tOC^^ifi^fctOT-feSo HBflSJR34t±H5dll014©»fc Sf^7jffi*4* fcr 
OfDfflBS^, *" fcfc-5*fflBa£2i:feJ:tf34a'&, * 6 K r X h «:ff 5 46 KStf flfco St 
t5E^fc«t 3 JC*aS*nfcEl/E4-a**aSlAf Ad5/AE1 (0-gal) AE4«\ p 

gk^ot-^-OWWTJca&S^IBSO/J -^7^ b'>^--sae : F*^tro Ad5/AEi ( 
/J -gal) AE4&2 *teH5'<;fc.fc 9 tC H5dl 1014& $ ^ Y ;U X £ ltffll\ fiI^.iaot4 
US-ti-fc. Ad5/AE1 (0-gal) A E4<D jt£0 5£ii Wft U , JtBBfiBJHI&fe «k tf293-0RF6 
-34«flaJR<D#JI±©IB «k*:/5-*7yfe-n<: J: o TUSS L fc<> X-galiftftfc J: 
&feSn£77-£«293-E4fc<fc tf293-0RF6-34©¥B±£»SSH£ 7 -lOBT'tijgi 
Lfco 293-0RF6-34i|fflSS^A^e.;l^f5Ad5/AEl ( 0 -gal) A E4©rtffitt293-E4»lflS3Kfr 
^litSTJliPlfFSofe. C OH»flilJW:293-0RF6-34«llfla36tf Eli:E4©-OOa5E 

F*HC# ft"f 5-^* ?-f0)E4ft&fc E4-0RF6%«S-f § 7"7^ 5 FfcOHUcMlSfffc^i: 
tfrbtilSlltthto&ZTTS /l/X (RCA) tltftft^OT, El/E4-^^ffiSI X. 7 
r y £ ;l/X<Dli5Bfc fi^rfiJT'&So 
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E 2 K Otitis 

pIK6.1MIP (a) -E2A7°7X5 F « KMs © J: 5 K pIK6. 1MIP (a) -E4fr6til*Lfc. 7°P 

fcfcft VE4itfi : F*a~0 U -#-E9J£?Sbfc«<§,T*21562fr 6 24627 (m.u. 
59.9^668.3) [Klessig6, Mol . Cell. Biol. 4:1354-1362, ( 1984) ] £T'<DAd5 E2A 
ite^-efitftitfco Ad5 E2A«{2?&:TxV 7/1/^X D N A|g££ (DBP) * 3 

-Ft, 7r/ D N AlSiitC^ST'feS [Van er VI iet and Sussenbach, Virol 
ogy, 67:415-426 (1975) ] 0 i 7a * -fe «fc tf 'J - *-E5<J* < 

¥ (m.u. 61. 5-68) * v 7 X © a -f > t If > V P 2 -HJ§EOT tc * n - - y 9 t fz 

0 m.u.65.2fr6 68.3£T'OPCRj£ ! l%£:7' , -7-'l' V-5' -tccatttctagaTCCGCTCCGCTTG-3' (BE 10 
JIJ#^10) (Ad5 NTs 24615^ 624627) ts&tf5' -ACGTGGTACTTGTCCATC-3' (E5>J##11 

) (Ad5 NTs 23443^ 623460) *ffl^T8fc. 'hX^ ©XbalfiPffifc^trEWtf^fc-T § O 
a Vfccfctf? P-^> yfcgStCf 3/'c4!)T i &6o PCR«W*XbaIfc «k tf Pvu 
IOffi#T*$Hfc L, NTs 21562^623501 (m .u . 59 . 9fr 6 65 . 2) $ T-<DAd5©BamHI & «fc tfPvu 

1 D N ARJtt 7^^- F a^T^Bt-*-*^< E2A D N A B29J * ffl T pi 
K6.1MIP (a) -E47°5X5 F<D7°P*--#-£^< E4lIJg)c£fi®! L fc 0 ^7 a - >-ft L fc E2 
Alfi^OK^tt^f Xo-fyi: If y^P^e-^-tCcfc -^TIBSj^n, S fcE2AfiH«©TSK 
{CfeS^^X- KUttlOBlOfJ 7r-/Htf yt/l/ (SV40 polA) tffiJfflStlSo 
^P-y{t*nfcE2A5ie : ?ttEJ>Ji*S%tf ^, SMOE»S*ttBLft. pIK6 . 1MIP (a 

) -E2A7°5X = fc/<«y*-5>:'y*fflflS3fc*f1 5 fiRLfco 20 

293-E2Afflfl§%Ojg^ 

WTO*fflifi>Jtt293-E2AtBliajR©ti!JISfi:o^T5E^S. Elfc *t/E2AWiBe : f 

F 7 >XTi£t *> 0/S>y >r-i?VVVim%*m&* SfcfeK, ^5X5 FpIK. 

HIP ( a ) -E2A^Neo r 3lG?^#ty^7X = K «K 293ttJ»K H>X7inLfc. 29 

(ATCC CRL1573) (i ^Ol/"* -y 3 5fe S - 40HgJft (DMEM) , lg/l^Un-X (JRH 
Biosciences, Denver, PA) , 10% F i~— "7 v'tfart (Tissue Cultare Biologies, Tulare, 
CA) T'SSLfc, Hfll fi h7>X7i^'>a y<D48^Mm[fc 10cm© 7 s U - F & fc t) 5 x 1 
0 5 ffl£3:^fc o 10mg©pIK6.1MIP (a) -0RF6fc <fc V 7 X * X * ^ 'J -tr U— F * 7^ — Hi' 7° 
D*-*-©iW8Tfcfc**tfv-f ->>ittief?:3- Kt £pCEM-pgk Neo. pgk poly 30 
AO 1 ig*'J ^»*;l/S">Attttt.fc 293lBflgtC F >X7 x £ F Lfz [Wigler6 
, Cell 16:777-785, (1979) ] „ 

50OC4l8Btt^ p- yZ&M U flJ5BSH*» tftf y7n -y hfc J; 9 E2AEM©ti&*KO 
^tX^'J-^yy^fiofco gi'D-yfr^oyVADNA SXbalfc J: tf Af II UC £ 9 
m ft U . E2A7 P P-7*tC*tL>W7'iJ v VBWi.lE&rz 0 V->Ltz±50>7U->*\2 
*^«OE2A!H«ttcWLT^S?nS1.44kb8frfrO / >* <tl3 tf-SrffiftLfc. 7*p >y 
hU;E17°P-7* (m.u.7.7fr 6l7.1©Ad5HindIIIE»r>f) iCtoTBiMLft. 120^^ 
T©293-E2AttfliHR tt«©293»J6 t Ifl-O^* S 0»fM-*«fO. C 0*«WH4ElJlie?0 
«ittttn5©MAS&-e£ffcUTfe6?\ £ fc iffl AS & '> ft < 1 n ^-OE2A»e ; f * 

jgffljffiJ25 

293-E4/E2Afflfla^Otil^ 

WTO^at0>J«293-E4/E2A«l)a*Otil)ftfe: , OI/^TjS^ft. El. E2A*5 * D*E4j§£? 8f££ 
|H]B#tc F 5 ^XfffiS-r -5^73^: to/^ sr-ity ■yMM&Zffi^? Sfcaic, 7°^x 5 
FpIK.MIP (a) -E2A£Neo r 3l{£? &^t?7°7 X = F « fc 293-E4$fflHS (C |5|Bf F 7^X7 
x^FL/to 293-E4fflflS«^;l/^-y 3 3t >f - $01/ « «! (DMEM) , 1 g/1 (JRH 
Biosciences, Denver. PA) „ 10% F — -> ifaif (Tissue Calture Biologies, Tulare 
CA) T'igg t fco !»Slih7>X7i7->a >(D48^^HM^ 10cm© 7° U - F $> fc 0 5 x 1 
0 5 l@?:S^/c„ 10mgOpIK6. 1MIP (a) -PRF6*5 J; t>'^ >i7 X * X * ^ U -tr U- F + ± - -tr 7° 
at-^-OW»TK*S**v^ S/VBttfflfi^&a— Kt5, pGEM-pgk Neo. pgk pol 50 
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yA© 1 mg£ D <fc »5 293*fflflgtC HOBS h 5 >X7 x * Hft (Wigler?) , 

1979) o 50© C4 181*14* a->*J*«U *»**t\ y 7 a -y Mc £ 9 E2ABB?iJ©l§ 
&&fCC>^TX * U -x > ^Srfro /c 0 S^n-yA^O^VLDN A (iXbalfc <fc t>*Af 1 1 
IfciOSHfcU EZA^a-7fcWLnH , 7'J y K»*«1ift, X * U - > Lfc£50* n- 
> tf 21tf JftfllOEZAfiUjEKWL^ffi^nS 1.44kb$rit©'>& <HH Lfcio 
7D7 Mi El 7*0-7* (m.u.7.7jb>ei7.l£-C<DAd5 Hindlll Etffi it *5 <fc t>*E4^ D - 7 (m. 
u. 92fr 698.4* T*©SmaI HKrJt) T S 7* ta - 7* fr -a . 2 1© "T ^ T © 293-E2AfflflS % ti 
3S<D293-E4lfflBa^ i:Pl-cDffljiA,/'f El*5 <fc t>*E4D NAO'^-^4SLfe, C©^fi£0J"i 

Ei*«ttfE45ae?©*ii{±iin6oiBifi» , T?gft LTfee»r, * sk* & c ft&oaMftJs 

©-f ^T'C 1 3 £-<DE2AiI tlT l/"> S C 10 
SAB 0926 

■)^;l/XHIR N A (VARNA) y^XSKtQll 

d ©ll)5E^J^pIK6.1-VARNA^7 X = K ©tSfS'C O !,> T ii'* 3 o pi K6 . 1-VARNA7*7 X ~ Mi 
F i ner <E> IC «t T WO 94/29438tp- T* *E ^ £ tl ft pi K6 . 1 6 M # £ ft fc 0 m . u . 29 1? h 30 . 1 £ T* 
©, R N A * U * 7--tf IIHcft-f §rttttoyDt-^-i: £ fc 'CAd5 VARNAlfccfctfVAR 
NA2«e^ ^#tTPCRSft^pIK6. 1^7X5 KlC^n-VftLfc. PCRgft fi 7* 7 -f v 5 
' -tactaacctaggACGCCGTCCCACATGTTC-3' (Ad5 NTs 10504** 6 10521) (B3?iJ#*§12) *3 
«ktf5' -tactaacactacCCGCTGCTCTTGCTCTTC-3' (Ad5 NTs 1 1095** ?> 1 1 1 1 2) (BE?iJ#*tl3 
) *m^Tmfco /hX^aP»OAvrII$fctiDraIIiaPffl*^tyEy"Jt4^o-->^*SS 
t-TSfciftfcSfi**^: (013) o * a-VffcSttfctf <r;l/XB8» R N A it ? ti SB ?'J 20 
£ * ff v ^ BB ?'I © IE B 2 * » fg b fc o 

£Wjtp-pfflSJWK^£ti;tea»©«J:5K:, £{**■"## tLTClltffl^AnetiS. 
&tt*g** Sift 81* % C Lie, Cft£X*lcftfefolcffljrsLrzUft(DBM-C'mfcittZ>c. 
otiStSOfeCT'ai&l^f jtS^ffPfeS. # Bj3 © f@ B f i £ ft £ T* © 8B $ £ ^ £ 

( l ) -flSWtitfB 30 
( i ) til Hi A :7V. * -r > 

77-ft-, ^7^x;l/ X -f . 

(ii) SWOSft: mm.T'ry 7^;UX^* If-. #mi&J&* ffl^ix. 7 

(iii) BB?iJ©^ : 1 3 

(iv) ffiRff : 

(A) £JEA : -fed/ ->*x*S/X. -T>£. 

(B) in: U-fn>f KK7^73 2 2 

(o m* : 7*x*-ffi 40 

(D) ffl * : *'J7*A-7 

(e) i« : d *£*is 

( F ) S|5<I#*§ : 9 4 4 0 4 

(v) 3 y tr plffiJBS : 

(A) *£<*©§«: 7a-vb?-7*^X* 

(B) -i y \d 3. — $ — '■ I B M PC5$$l 

(C) t^l/-fO^->Xf A: PC — DOS/MS — DOS 

( D) V 7 h *7 x 7 : Patent In 'J li — X # 1 . 0 , ^-^ 3 >#1.25 

(vi) *a®©x- £ : 

(A) : 50 



(27) 



JP 4167725 B2 2008.10.22 



(B) tilRHB: 1 995^1 1^03B 

(C) ft* : 

(viii) TCSAOl&fR : 

(A) iXMAZ • trilby, iiVy 74. 

( B ) : 3 4 . 6 4 7 

(C) #I/»ft«: CELL 1 6. 3 

(ix) f l/35a-^-->a > <D If £S : 

(A) «gg#*f : (415)358-9600 X131 

(B) fl/777n: (4 1 5) 349-3792 
(2) BB?'J#*f : 1 : 

( i ) EJUOftfe 

(A) 6B?ijOft£ : 3 111 

(b) bjij©& : mm 

(C) flKDtt : -*» 

(D) Mn->'-: ttigtf 

(ii) BB^'JOSSS : DNA (genomic) 
(xl) BB?'J : 

GCGCAAGCTT CGGGAGTGGG AGATAAGGCT C 



(2) BB?"j## : 2 : 

( i ) BB^JO® fe 

(A) BE?iJ<Dft£ : 3 118 

( B) BE^iJ^gJ : 

(C) £<Dft : -*» 

(D) h#n->"- : Ei« 

(ii) : DNA (genomic) 

(xi) BBPJ : 

GGCCTCTAGA AGTTCACTTG CCCTGATGAC A 
31 

(2) BB?'J#^ : 3 : 

( i ) BB^'JO^fe 

(A) BE?iJ<Dft£ : 1 8 &g 

(B) fie?ij£D§i : ft IK 

(C) §ll(D2& : -#« 

(D) : tt$Ji$ 

(ii) BB?iJ<DSiS : DNA (genomic) 

(xi) BB?'J : 
GAGGACTAAG GATTGATT 



30 



(2) B3?i]#*§ : 4 : 

( i ) BB?iJcD^fe 

(A) B3 £> ft 2 : 1 8fiS 

(B) BB?iJO§y : 

(C) MQR : -*« 

( D) h#nj?-: if lift 

(ii) BB?']<D«jl8 : DNA (genomic) 

(xi) BB^j : 
CGTGAGATTT ■ TGGATAAG 



(28) 

( 2 ) ffi?J#^ : 5 : 
( i ) BEyiJOftfe 

(a) mn<omt ■ i 2 jss 

(b) e?ioi : mm 

(C) g(<D$( : -*a 

(D) hsKns;- : it 81 ft 

(ii) E^JOa® : DNA (genomic) 
(xl) S9>J : 
CCTACGCACG AC 

12 

( 2 ) BB?iJ#^ : 6 : 

( 1 ) gS?iJO#fe 

(A) BE?ij£>*2 : 1 2IS 

( B) ga?iJ(Dg! : 

cc ) m<D & : -*a 

(D) h jtfoS>- : iSgtf 

(ii) BE?iJ£>«SI : D N A (genomic) 

(xl)SM : 
TGTTTGGGTT AT 

12 

( 2 ) 6E?iJ#*t : 7 : 

( i ) 6E?iJ<D#fe 

(A) EJUOSS : 1 5B1 

( b ) ssyijtDS : mm 

(C) §I<D& : -#« 

(D) h : ttiil* 

(ii) BB?iJ<DffiS : DNA (genomic) 
(xi) BE?iJ : 
GACCGTGAGG ATACT 
IS 

(2) E?iJS^ : 8 : 

( i ) S2?iJ£>®fe 

(A) BB?']OfiS : 29iS 

( B ) 6E?ij©S : 

(C) m<D®. : -*« 

(D) h jHni/*- : jt*:K 

(ii) BE?i]tDaSS : DNA (genomic) 
(xi) 6E?iJ : 
6CCAATCTAG AGCTTCAGGA AATATGACT 
29 

(2) BE?iJS^ : 9 : 
( i ) BE?J<Dl#fe 

(A) BE?J?)K£ : 29il 

(B) BE?'J<DSy : 

(C) fttQR : -*« 

(D) h^Di;-: 

(ii) BE?'J«iffl« : DNA (genomic) 

(xi) sn : 

CATCTCTCGA GGGAGAAGTC CACGCCTAC 
29 
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20 



30 



40 



(29) 

( 2 ) K?lJ#*§ : 1 0 : 

( i ) 8E?i|£>#fe 

(A) BE?i|<D*2 : 2 5SS 

( b) mmcom ■ mm 

(C) MOft : -*«' 

(D) h^Pv/"- : 

(ii) 6H?'J<DfflSI : DNA (genomic) 

(xi) mm : 

TCCATTTCTA GATCGGCTGC GGT1XJ 
25 

(2) £9J#i§ : 1-1 : 

( 1 ) mm<D%f& 

(A) BE?']<Dft£ : 1 8 mm 

( b) mmvm ■ mm 

(C) t»cD& : -*» 

(D) h^n->*-: «§H« 

(ii) B2?i|C0ffl$l : DNA (genomic) 
(xi) : 
ACGTGGTACT TGTCCATC 

18 

(2) gayiJS^f : 1 2 : 
( i ) IS?'J<Dlf 

(A) BH?iJcDg£ : 3 0 it« 

( b) mmnm ■■ mm 

(C) §S<9& : 

(D) h^Di/"-: Kfttf 

(ii) mm<DMM- DNA (genomic) 
(xi) ffi?'] : 
TACTAACACT ACCCGCTGCT CTTGCTCTTG 
30 

( 2 ) IB?i]#*f : 1 3 : 

( i ) mV\<D¥f& 

(A) K?iJ<Dg£ : 3 0SS 

( b) be?ij<ds : mm 

(C) §I<D1& : 

(D) h#nj;-: 

(ii) ffiVlomm : D N A (genomic) 
(xi) IB?'J : 
TACTAACCTA GGACGCGGTC CCAGATGTTG 

30 
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